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The  purpose  of  this  study  was  to  investigate  the 
effects  of  two  different  forms  of  feedback  upon  nonverbal 
reasoning  performance  as  measured  on  the  Coding  Subtest  of 
the  Wechsler  Intelligence  Scale  for  Children-Revised  (WISC-R) . 
In  an  attempt  to  expand  upon  the  existing  knowledge  in  this 
area,  this  study  dealt  with  two  specific  methods  of  self- 
recording. 

The  first  type  of  self-recording  method  used  in  this 
study  was  the  Standard  Behavior  Chart.   The  inherent  structure 
of  this  chart  eliminates  the  excessive  time  and  complication 
usually  associated  with  other  traditional  recording  techniques. 
In  the  past,  this  chart  has  been  used  concurrently  with 
various  modification  programs  in  order  to  bring  about  success- 
ful changes  in  behavior.   This  particular  research  study 
focused  upon  the  chart  as  a  means  of  modifying  behavior  with- 
out any  additional  modification  program.   The  second  method 


of  self-recording  involved  the  simple  task  of  recording 
raw  scores  on  a  sheet  designed  for  that  purpose. 

The  students  selected  for  this  study  were  chosen  from 
a  population  of  fourth  and  fifth  graders.   A  table  of 
random  numbers  was  applied  to  the  fourth  and  fifth  grade 
rosters  in  order  to  select  the  sample.   The  sample  was  com- 
prised of  thirty  students  and  included  fourteen  females  and 
sixteen  males.   Eighteen  students  were  fifth  graders  and 
twelve  were  fourth  graders.   The  mean  age  for  all  students 
was  ten  years  and  three  months. 

The  sample  of  students  was  randomly  assigned  to  each 
of  three  experimental  treatment  groups  resulting  in  an 
equal  number  of  students  in  each  treatment  level.   Each 
student  received  only  one  experimental  treatment  level.   In 
addition,  there  was  random  assignment  of  experimental  treat- 
ment levels  to  each  group  resulting  in  a  completely  randomized 
design. 

The  subjects  in  this  study  performed  on  the  Coding 
Subtest  of  the  WISC-R  for  a  total  of  fourteen  data  sessions. 
During  the  administration  of  this  task,  the  examiner  allowed 
for  a  two  minute  timed  sample  in  which  the  subjects  marked 
empty  boxes  with  appropriate  symbols.   The  administrator  of 
the  task  recorded  the  correct  and  incorrect  responses  and 
awarded  one  point  for  each  item  marked  correctly.   Two  of 
the  experimental  treatment  groups  received  immediate  feed- 
back as  to  their  performance  on  the  task.   This  feedback  was 
considered  to  be  ancillary  to  the  typical  feedback  which 


is  afforded  by  viewing  one's  progress  on  the  test.   These 
two  groups  recorded  their  scores  for  the  day  according 
to  the  particular  procedural  treatment  assigned  to  that 
group.   A  third  group  acted  as  a  control  group  and  received 
no  formal  feedback  except  for  that  feedback  which  naturally 
consequates  performance,  such  as  the  visual  inspection  of 
the  finished  task.   At  the  completion  of  the  experiment, 
questionnaires  were  distributed  to  each  student.   This 
questionnaire  was  constructed  so  as  to  elicit  brief  sub- 
jective opinions  from  the  students  concerning  their  percep- 
tions of  the  study. 

Results  showed  significant  treatment  effects  (p  <  .05) 
with  a  significant  treatment  difference  between  the  Standard 
Behavior  Chart  and  Control  groups.   Individual  data  analyses 
were  done  to  clarify  trends  and  to  focus  upon  individual 
productivity  and  celeration  measures  for  both  speed  and 
accuracy  pertaining  to  three  different  subjects.   The  superi- 
ority of  the  treatment  intervention  was  observable  in  these 
data  and  in  the  data  of  the  individual  subjects. 

In  addition  to  extending  the  existing  knowledge  in  this 
area,  this  research  may  have  significance  in  that  it  suggests 
new  procedures  for  curriculum  and  behavior  management  in 
classroom  situations.   It  demonstrates  that  charting  itself 
is  a  reactive  process  and  may  serve  to  accelerate  or 
decelerate  the  behavior  charted.   Thus,  teachers  and  other 
professionals  could  utilize  this  knowledge  and  plan  inter- 
ventions which  use  the  potential  power  of  charted  feedback 
instead  of  other  extrinsic  roinforcers. 
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CHAPTER  I 
INTRODUCTION 

One  of  the  most  important  contributions  to  the  science 
of  human  behavior  has  been  the  proliferation  of  knowledge 
concerning  the  reactive  nature  of  various  forms  of  feedback 
(Geis  &  Chapman,  1971).   Of  these  various  forms,  student 
self-recording  exists  as  one  particular  type  of  reactive 
feedback  with  significance  to  the  classroom  teacher.   There 
have  been  many  traditional  types  of  self-recording  found  in 
classroom  environments  which  have  consumed  more  teacher 
and  student  time  than  is  warranted.   This  expenditure  of 
time  has  resulted  in  a  teacher  reluctance  to  use  innovative 
feedback  procedures. 

However,  some  innovative  types  of  feedback  have  been 
introduced  into  classroom  use  with  recognized  and  favorable 
results.   One  such  self-recording  device,  a  behavioral  graph, 
has  been  found  valuable  when  used  in  conjunction  with  be- 
havior analysis  techniques  (Bolstad  &  Johnson,  1972;  Duncan, 
1971;  Houton  &  Sullivan,  1975;  Knapczyk  &  Livingston,  1973; 
La  Croix,  1973;  Mahoney,  1971;  McFall,  1970;  McKenzie  & 
Rushall,  1974;  Robertshaw,  Kelly, &  Hiebert,  1973;  Zimmerman, 
1975) .   Favorable  results  have  also  been  obtained  in  some 


studies  dealing  with  this  self-recording  device  without  any 
concurrent  modification  procedures  (Berger,  1972;  Kazlo, 
1976) . 

Although  significant  results  have  been  reported  in  the 
self-recording  literature  with  respect  to  reactivity, 
additional  research  which  specifically  utilizes  different 
types  of  self-recording  techniques  is  needed.   The  purpose 
of  this  research  study  is  to  introduce  two  methods  of  self- 
recording  in  an  academic  environment  which  are  considerably 
different  from  the  methods  used  in  previous  studies.   One 
method  involves  recording  on  a  Standard  Behavior  Chart;  the 
other  method  is  concerned  with  recording  raw  scores  on  a 
form  designed  for  that  purpose.   These  two  methods  will  be 
analyzed  on  their  own  merit  without  any  concurrent  modifica- 
tion procedures.   A  third  method  which  does  not  utilize  any 
systematic  self-recording  device  will  be  compared  to  the 
first  two  methods  discussed  above. 

The  rationale  for  this  study  as  it  relates  to  the  forms 
of  feedback  mentioned  above  can  be  explained  best  by  consid- 
ering the  relationships  among  the  areas  of  knowledge  of 
results,  precision  teaching,  self-recording,  and  reinforce- 
ment theory.   Knowledge  of  results  represents  the  concept  of 
feedback  and  is  defined  as  all  forms  of  feedback  given  to  an 
individual.   Many  researchers  have  concentrated  their  studies 
in  this  particular  area,  as  reviewed  by  Locke,  Cartledge, 
and  Koeppel   (1968)  : 


The  facilitative  effect  of  knowledge  of  results 
(KR)  upon  learning  and  performance  is  one  of  the 
best  established  findings  in  the  research 
literature.   (p.  474) 

As  seen  in  Figure  1,  precision  teaching  represents  the 
operations  by  which  feedback  is  carried  out.  It  involves 
the  daily  recording  of  frequencies  of  performance,  analyz- 
ing individual  data,  and  making  appropriate  changes  in  the 
environment  as  indicated  by  the  data  collected.  Alper  and 
White  (1971)  described  precision  teaching  in  the  following 
way: 

First  developed  by  Lindsley  (1964)  at  the 
University  of  Kansas,  [precision  teaching] 
is  an  adaptation  of  the  principles  derived 
by  Skinner  (1953)  in  operant  technology. 

[It  is  a]  self-examining,  self-evaluating, 
and  self-correcting  analytic  paradigm  which 

[has]  been  demonstrated  through  countless 
basic  and  applied  research  projects  to  be 
both  [an]  effective  and  easily  implemented 
method  for  the  development  and  improvement 
of  almost  any  behavior.   (p.  445) 

The  particular  component  of  precision  teaching  elaborated 
upon  in  this  study  is  the  area  of  self-recording  (see  Figure 
1) .   Self-recording  can  function  as  a  reinforcer,  punisher, 
or  discriminative  stimulus.   Further  explication  of  these 
terms  is  presented  in  Table  1. 

The  first  function  that  self-recording  may  serve  is  that 
of  a  reinforcer.   As  indicated  in  Tables  1  and  2,  reinforce- 
ment may  be  defined  as  the  application  of  a  positive 
stimulus  or  the  withdrawal  of  an  aversive  stimulus  with 
a  resultant  increase  in  the  frequency  of  the  behavior  being 
measured.   In  this  case,  self-recording  may  function  as  a 
reinforcer  by  acting  as  a  positive  stimulus  which  follows 
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Table  1 
DEFINITION  OF  TERMS 


Term  Definition 


Reinforcement  There  are  two  types  of 

reinforcement:   positive 
reinforcement  and  neg- 
ative reinforcement. 
Positive  reinforcement 
refers  to  the  presen- 
tation of  a  positive 
stimulus  whereas  neg- 
ative reinforcement 
refers  to  the  with- 
drawal of  an  aversive 
stimulus.   Both  in- 
crease the  frequency 
of  the  behavior  they 
follow. 

Punishment  Punishment  represents 

the  application  of  an 
aversive  stimulus  or 
the  withdrawal  of  a 
positive  stimulus  re- 
sulting in  a  deceleration 
of  the  frequency  of  the 
behavior  it  follows. 

Discriminative  Stimulus      Discriminative  Stimulus 

refers  to  the  particular 
stimulus  which  is  con- 
sistently present  when 
responses  are  reinforced. 


Table  2 
REINFORCEMENT  AND  PUNISHMENT  PARADIGM 


Positive 
Stimulus 

Aversive 
Stimulus 


Result: 

Positive  Reinforcement 

Result: 

Punishment 
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Positive 
Stimulus 


Aversive 
Stimulus 


Result: 
Punishment 


Result: 

Negative  Reinforcement 


the  behavior  being  measured,  and  results  in  an  increase  in 
that  behavior  (see  Figure  1). 

Another  function  that  self-recording  serves  is  that 
of  a  punisher  (see  Figure  1).   As  noted  in  Tables  1  and  2, 
the  application  of  an  aversive  stimulus  and  the  withdrawal 
of  a  positive  stimulus  are  both  defined  as  punishment.   Self- 
recording  can  act  as  a  decelerator  or  punisher  upon  behavior 
if  the  stimuli  associated  with  the  self-recording  response 
are  aversive  (La  Croix,  1973;  Strong,  Sulzacher,  & 
Kirkpatrick,  1974).   It  is  this  reactivity  of  the  self- 
recording  response,  acting  as  a  reinforcer  or  a  punisher, 
that  is  reviewed  in  this  study. 

The  third  function  of  self-recording  may  be  labeled  as 
a  discriminative  stimulus  (see  Table  1  and  Figure  1) . 
Knowledge  alone  of  the  stimuli  that  signal  certain  perfor- 
mances may  alter  that  performance.   In  this  example,  self- 
recording  can  act  as  a  cue  or  signal  of  various  behaviors  to 
be  measured  and  modified.   Although  this  function  of  self- 
recording  remains  a  logical  possibility,  the  key  feature 
of  this  study  will  center  upon  the  punishing  and  reinforcing 
aspects  of  self-recording. 

Statement  of  Intent 
Self-recording,  considered  to  be  one  aspect  of  precision 
teaching,  will  be  the  method  of  feedback  that  will  receive 
primary  attention  in  this  research  project.   Two  separate 
applications  of  self-recording  techniques  have  been  chosen 
in  an  attempt  to  provide  simple  feedback  measures  operating 
within  a  classroom  environment. 


The  first  method  of  self-recording  to  be  studied  in- 
volves the  Standard  Behavior  Chart.   This  chart  constitutes 
the  basis  upon  which  the  precision  teaching  framework  is 
designed.   The  structure  of  this  chart  allows  for  the  elimi- 
nation of  the  excessive  time  and  complication  usually  asso- 
ciated with  traditional  recording  techniques.   Similarly, 
this  system  of  measurement  affords  an  advantage  in  that  it 
can  help  teachers  to  evaluate  pupil  performance  with  both 
efficiency  and  economy  (Gaasholt,  1974). 

The  other  method  of  self-recording  to  be  researched 
involves  the  simple  task  of  a  student  writing  down  his  or 
her  raw  scores  obtained  during  academic  sessions  with  the 
experimenter.   The  student  will  daily  record  these  scores 
on  a  Raw  Score  Record  sheet  enabling  him  or  her  to  observe 
the  raw  scores  obtained  from  previous  performances. 

It  is  the  writer's  general  hypothesis  that  both  the  mere 
recording  of  raw  scores  and  self-recording  on  the  Standard 
Behavior  Chart  will  in  themselves  improve  performance.   It 
is  also  hypothesized  that  a  differential  effect  between  the 
two  treatments  will  emerge. 

To  test  this  hypothesis,  the  following  research  questions 
have  been  developed:   Does  self-recording  of  performance 
contribute  to  an  increase  or  decrease  in  the  performance  of 
that  task?   Additionally,  if  there  is  an  increase  or  decrease 
in  performance,  is  this  directly  attributed  to  the  charting 
techniques  employed  and/or  to  the  direct  recording  of  each 
student's  raw  scores? 


CHAPTER  II 
REVIEW  OF  THE  LITERATURE 

The  purpose  of  this  chapter  will  be  to  examine  the 
literature  which  is  of  particular  relevance  to  this  study. 
The  chapter  is  divided  among  many  sections  so  as  to  clarify 
the  material  reviewed.   These  subsections  include:   precision 
teaching;  the  reactivity  of  self-recording;  self-management 
in  the  school  environment,  including  management  approaches 
using  self-recording  with  and  without  additional  contingen- 
cies; self-management  in  the  clinical  environment;  and  the 
knowledge  of  results.   Finally,  a  brief  compendium  of  all 
topics  reviewed  will  appear  at  the  end  of  this  chapter. 
Precision  Teaching 

There  is  an  abundance  of  information  concerning  pre- 
cision teaching  and  self-recording  in  an  educational  setting. 
When  considering  evaluation  systems  for  teachers,  especially 
those  systems  which  involve  self-recording,  emphasis  may  be 
placed  upon  precision  teaching  techniques  as  suggested  by 
many  experimenters  (Gardner,  1974;  MacMillan,  1973;  White  & 
Haring,  1976) . 

A  few  quotes  from  the  work  of  Lindsley  (1972) ,  a  well- 
known  researcher  of  precision  teaching,  will  suffice  to 
facilitate  a  brief  understanding  of  the  background  and  evolu- 
tion of  precision  teaching  as  it  relates  to  this  study. 
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The  use  of  precision  teaching  for  teachers  as  it  builds 

upon  operant  conditioning  techniques  is  described  by  Lindsley 

(1974)  in  the  following  way: 

Precision  teaching  uses  the  management 
procedures  that  operant  conditioning 
originally  used  but  relies  more  on 
traditional  change  procedures  that 
teachers  and  students  invent  and 
select.  .  .  .Precision  teaching  in- 
volves daily  recording  of  the 
frequencies  of  different  classroom 
performances  on  a  standard  chart. 
This  permits  teachers  and  students  to 
project  the  outcome  of  procedures  they 
are  using.   Standard  charts  facilitate 
sharing  data.   (p.  388) 

Daily  recording  of  frequencies  of  performance,  as  Lindsley 

stated,  involves  counting  the  number  of  instances  a  behavior 

is  emitted  and  then  dividing  that  number  by  the  time  involved 

in  emitting  the  behavior.   This  procedure  is  very  practical 

and  it  also  allows  the  teacher  to  encourage  his  or  her 

students  to  share  their  data  via  charting  techniques. 

Other  researchers  have  emphasized  the  practicality  of 

precision  techniques  in  the  management  of  child  behaviors. 

Gaasholt  (1974)  stated  five  basic  components  of  the  precision 

teaching  paradigm.   They  are 

1.  Pinpointing  a  pupil  behavior. 

2.  Recording  this  behavior  daily,  computing 
the  rate  (numbers  of  responses  over 
elapsed  time) ,  and  charting  it  on  a  6 
cycle  behavior  chart. 

3.  Recording  teacher  behavior  in  relation 
to  pupil  behavior. 

4.  Analyzing  data  to  decide  what  changes 
in  teacher  performance  might  affect 
pupil  performance,  if  a  pupil  perfor- 
mance rate  needs  to  be  changed. 
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5.   Making  only  one  change  in  teacher 
performance  at  a  time  and  then  re- 
evaluating,  (p.  129) 

When  carefully  implemented,  this  analytical  paradigm  affords 
one  in  the  educational  profession  a  broad  range  of  applicable 
methods  for  the  improvement  of  behaviors. 
Different  Types  of  Standard  Behavior  Charts 

The  standard  charts  referred  to  in  the  preceding  quotes 
have  taken  many  forms.   In  addition  to  Lindsley's  (1974)  six- 
cycle  behavior  chart,  which  is  based  upon  a  ratio  scale,  a 
standard  chart  using  an  arithmetic  scale  has  been  developed 
by  Wolking  (1976)  (see  Figure  2) .   This  chart  allows  one  to 
continuously  record  daily  measurement  on  an  arithmetic  fre- 
quency scale.   Inspection  of  Figure  2  reveals  two  different 
graphed  areas  on  the  chart.   The  area  labeled  "speed"  pin- 
points the  behavior  movement  as  the  total  number  of  defined 
behaviors  per  minute.   The  area  labeled  "accuracy"  is  defined 
as  percent  correct  (Wolking  &  Hodgson,  1976) .   The  distinc- 
tions apparent  between  these  two  measurements  permit  one  to 
analyze  the  movement  cycle  in  great  detail  (Wolking,  1976) . 
An  additional  finding  as  accomplished  by  the  research  of 
Wolking  and  Hodgson  (1976)  concerns  linear  regression  lines 
and  their  fit  to  frequency  dots  on  six-cycle,  semi-log 
behavior  charts  and  arithmetic  charts.   A  review  of  their 
findings  indicates  a  better  linear  fit  for  the  arithmetic 
charts  as  compared  to  the  semi-log  charts  (Wolking  &  Hodgson, 
1976)  (see  Table  3) . 


>1 

IK 

Di 

X") 

o 

c 

T3 

c 

^ 

(1) 

0 

H 

0 

•H 

0 

P 

01 

!S 

T3 

en 

o 

■H 

• 

M 

fa 

u 

Uj 

Sh 

0) 

0) 

■ 

« 

ft 

£ 

13 


31  r     >5Lr    5L 


\ 


J!i! 

iij:  i 

:~i~  il 

ii  ; : : : 

i'i1 

iii: 

i!  ii::  : 

iiii 

in;  • 
jlllf 

. 

:  I :  : 

til'! 

| : :     ' 

; 

:    i  i 

i— »— L-i- 

:     : 

w 

lit!  • 

: 

ii    i 

•ii! 

U  iiii  ii 

..  'j4 

:     l! 

;::'. 

■ ;  \  ' 

il!     ii 

iii    ij 

:!   u:|  fj 

l:7 

:     ;  :  :  : 
':    i  i  *i 

iii: 

iii! 

lill 

i : :  •  ii 

;    i       ■ 

; 

i     ' 

iii! 

;:!;    !! 

jiiiili! 

;  :    i  :  :  ;    :  : 

!:!! 

;  !  :  . 

nii 

:  i  :  ; 



: 

ii  !ii!  i 

llUii  j 

Iiiil 

i  i    i :  i : 

}ttt 

;  :  : 

N;! 

■'■- 

iii! 

rrn  -. . 

Iii:  ii 

rt   -r 

'ill 

:    ; 

Miii 

:   ; : ;: 

i  i  :  : 

trfrn 

•]  i! 

;!: 

i     !  : 

u 

l::i 

i::i     :! 

i{ 

i  : 

i     : 

•ii! 

"i": 

r-iii 

*irr 

!  :  :  !    :  : 

ifri  H 

;;-i 

I  i 

itTl 

||!||| 

il  iiji-ii 

i  -I'i 

i  i  i 

iiii 

- 

!ii  j; 

■  "■■ .    ' 

:  . 

Hi! 

ill:.  J : 
iiiil! 

iii 

:  :  : 

*TT : 

...  .„ 

i 

;    :  : 

ii 

!     i  :  ii 

~~ 

i     : 

Ijii. 
1  IT  1 

jjijjj 

:  H;i  \\ 

i       : 

\     jjij 

o         o 


O  O  O  O  O  O  O 


iD3yao3  %   lADvanooy 


airiNi^j  d3j  irjno]     :a33dg 


14 
Table  3 

LINEAR  REGRESSION  LINES  AND  THEIR 
FIT  PERTAINING  TO  STANDARD  BEHAVIOR  CHARTS 


Type  of  Standard  Percentage  of  the  total  cases 

Behavior  Chart  that  had  a  line  of  better  fit 


Arithmetic  61 

Six-Cycle  Semi-Log  39 

Note.   There  was  a  total  of  140  cases. 

Although  it  has  been  established  that  self-recording 
within  the  precision  teaching  paradigm  allows  one  to  use 
direct  measures  in  the  classroom  (Starlin,  1971),  teachers 
are  concerned  about  the  inconvenience  associated  with  teaching 
children  to  chart.   Starlin  (1972)  demonstrated  a  facility 
with  which  children  can  be  taught  to  chart  their  own  be- 
haviors.  She  found  that  "self-charting  permits  students  to 
exercise  more  responsibility  and  control  over  their  own 
learning"  (p.  139).   A  study  involving  precision  teaching  of 
visually  impaired  students,  as  cited  by  Douglass  and  Mangold 
(1975),  further  endorses  the  ease  of  learning  and  use  of  the 
chart.   Subjects  were  taught  to  daily  record  their  behavior 
on  Braille  graphs  which  use  an  arithmetic  scale.   Additionally, 
Wolking  and  Hodgson  (1976)  emphasized  that  the  teachers  and 
supervisors  in  their  study  almost  unanimously  endorsed  the 
arithmetic  chart  that  they  were  instructed  to  use.   Evidence 
of  this  endorsement  was  expressed  in  a  questionnaire  that 
was  answered  by  teachers  using  this  chart. 


15 

The  Reactivity  of  Self-Recording 
Before  discussing  the  literature  relevant  to  self-record- 
ing in  both  school  and  clinical  environments,  an  explanation 
of  the  reactivity  of  self-recording  is  essential  so  as  to 
demonstrate  the  basic  premise  upon  which  many  of  the  relevant 
research  studies  were  based. 

Nelson,  Lipinski,  and  Black  (1975)  defined  self-record- 
ing as  a  reactive  process  by  stating  that  "self-recorders' 
behavior  changes  as  a  function  of  self-recording"  (p.  337) . 
Other  researchers  also  acknowledge  the  reactivity  of  monitor- 
ing one's  own  behavior  (Frederiksen,  Epstein,  &  Kosevsky, 
1975;  Kazdin,  1974;  Lipinski  &  Nelson,  1974;  Orne ,  1970). 
It  has  also  been  shown  that  the  reactive  nature  of  self- 
recording  has  usually  resulted  in  beneficial  behavioral 
changes  (Lipinski  &  Nelson,  1974) .   A  more  detailed  analysis 
of  the  studies  which  addressed  themselves  to  specific 
environments  in  which  self-recording  was  reactive  follows. 
Self-Management  in  the  School  Environment 

Research  on  the  use  of  the  Standard  Behavior  Chart  and 
other  self-recording  techniques,  when  used  within  the  school 
environment,  has  been  commented  upon  by  several  experimenters 
(Berger,  1972;  Broden,  Hall,  &  Mitts,  1971;  Johnson,  1971; 
Johnson  &  White,  1971).   Many  of  these  researchers  have 
conducted  studies  involving  the  concomitant  use  of  self-recording 
with  other  modification  techniques.   Several  others  have 
used  self-recording  without  any  added  contingencies.   For 
this  reason,  this  portion  of  the  review  of  the  literature 
will  be  subdivided  into  categories  involving  independent 
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self-recording  and  concurrent  self-recording.   It  may  also 
be  noted  that  many  of  the  self-recording  techniques  to  be 
discussed  involve  a  variety  of  configurations,  as  exemplified 
by  charts,  wrist  counters,  index  cards,  and  paper  slips. 
Se^f  -  re  corjiijng  jwi  thqu^cqnj^ 

As  discussed  above,  many  research  studies  which  have 
dealt  with  charting  or  other  self-recording  devices  point  out 
that,  when  used  to  merely  self-record,  the  chart  serves  to 
modify  the  pinpointed  behavior  in  question.   A  research 
study  completed  by  Berger  (1972)  involved  self-counting  and 
also  explored  the  Standard  Behavior  Chart  as  a  self-recording 
device  to  monitor  school-related  behaviors.   This  was  done 
without  the  use  of  any  concurrent  modification  procedures. 
Berger  (1972)  found  that  seventy-eight  percent  of  all  examined 
behaviors  changed  in  the  desired  direction.   This  suggests 
that  self-counting  and  charting  may  lead  to  successful 
management  of  one's  school  environment. 

Further  evidence  of  the  importance  of  self-monitoring 
is  provided  by  a  study  by  Kazlo  (1976) ,  in  which  the  effects 
of  self-monitoring  were  measured  by  observing  study  behavior. 
Kazlo  (1976)  had  students  in  an   experimental  group  daily 
record  the  number  of  study  questions  they  answered.   At  the 
same  time,  students  in  a  control  group  were  not  instructed 
to  self-record  their  behavior.   Results  indicated  that  the 
self-monitoring  group  wrote  a  significantly  greater  number 
of  answers  to  questions  than  the  control  group. 

A  similar  study  was  conducted  by  Johnson  and  White  (1971) . 
Undergraduate  students  were  asked  to  observe  and  record  their 
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studying  behavior  for  one  of  their  college  courses.   An 
analysis  of  the  results  demonstrated  that  the  experimental 
group  achieved  better  grades  than  the  control  group.   These 
findings  further  solidify  the  hypothesis  that  self-recording 
procedures  are  reactive  and  may  be  successfully  used  as  a 
vehicle  by  which  behavior  change  takes  place  in  a  school 
setting. 

The  therapeutic  effects  of  self-management  within  the 
classroom  were  also  tested  in  a  study  involving  "potential 
high  school  dropouts"  (Gottman  &  McFall,  1972).   Subjects 
were  given  pink  and  green  index  cards  and  told  to  record  any 
instance  of  oral  participation  in  class.   There  was  an 
increase  in  the  self-monitored  response  of  oral  participation, 
which  accentuates  the  potentially  therapeutic  aspects  of  the 
reactivity  of  self-recording. 

In  another  investigation  of  the  effects  of  self-recording 
upon  classroom  behavior,  Broden,  Hall,  and  Mitts  (1971)  found 
that  self-monitoring  brought  about  an  increase  in  the  pin- 
pointed behavior  being  emitted.   In  their  first  experiment, 
Broden  et  al.  modified  the  studying  behavior  of  an  eighth- 
grade  girl.   Paper  slips  were  provided  so  that  the  girl  could 
record  whether  or  not  she  studied  in  history  class.   The 
procedure  resulted  in  an  increase  in  the  studying  behavior 
of  the  student.   Interestingly  enough,  studying  behavior  de- 
creased when  the  slips  were  withdrawn.   In  the  second  experiment, 
number  of  talk-outs  emitted  by  an  eighth-grade  boy  were  recorded 
on  paper  slips.   Results  showed  that  talk-outs  decreased  when 
self-recording  was  in  effect. 
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A  research  study  conducted  by  Johnson  (19  71)  employed 

the  Standard  Behavior  Chart  as  a  method  of  helping  two 

students  learn.   In  order  to  increase  correct  math  responses 

in  one  of  the  first  grade  students,  correct  and  incorrect 

responses  to  addition  combinations  were  directly  recorded. 

Results  showed  that  the  student's  math  progress  increased 

substantially  over  a  period  of  one  month  using  this  technique, 

In  describing  one  of  her  students,  Johnson  (1971)  stated: 

Charting  also  acted  as  a  motivator,  and  as 
she  progressed  and  increased  her  performance 
she  gained  more  self-confidence  ....  It 
provides  the  continuous  records  which  make 
it  possible  to  individualize  instruction, 
to  motivate  students,  and  to  help  teachers 
evaluate  their  own  teaching  effects.   (p.  110) 

This  finding  combines  with  the  others  mentioned  to  suggest 

the  reactive  process  of  independent  self-recording. 

Concurrent  self-recording 

Self-recording  when  used  contemporaneously  with  other 
modification  procedures  has  shown  to  be  effective  in  produc- 
ing behavior  changes.   The  following  studies  exemplify 
patterns  of  the  reactivity  of  self-recording. 

A  study  done  by  Bolstad  and  Johnson  (1972)  focused  on 
modifying  the  disruptive  behavior  of  four  elementary  school 
children.   Two  of  the  three  experimental  subjects  were  in- 
structed to  observe  their  own  behavior.   Additionally,  they 
were  allowed  to  control  the  dispensation  of  reinforcers  to 
themselves  based  on  their  self-collected  data.   Other  sub- 
jects received  reinforcement  on  an  externally  managed  basis. 
The  results  of  this  study  demonstrated  that  the  self- 
regulation  procedures  were  slightly  more  effective  than  the 
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externally  managed  procedures.   Although  additional  contin- 
gencies such  as  specific  reinforcement  were  added  to  the  study, 
the  practicality  and  power  that  self-recording  may  wield  is 
evident. 

Another  study  utilizing  behavior  management  and  self- 
recording  addressed  itself  to  the  effects  of  cueing  on  the 
rate  of  teacher  praise  given  to  students  (Houten  &  Sullivan, 
1975).   Two  teachers  were  instructed  to  count  and  graph  their 
daily  praise  rate.   In  a  second  phase  of  the  experiment,  all 
teachers  received  auditory  cues  so  that  teacher  praise 
might  be  prompted.   Results  showed  that  self-recording  elevated 
behavior  minimally  and  that  cueing  can  work  in  environments 
where  self-recording  is  not  effective.   It  is  also  conceivable 
that  the  cueing  in  this  experiment  acted  as  a  potent  discrimi- 
native stimulus  which  signalled  the  attention  of  the  teachers. 

In  an  attempt  to  increase  the  reading  performance  of 
thirteen  special  education  students,  Knapczyk  and  Livingston 
(1973)  used  self-recording  and  a  token  reinforcement  system 
as  one  of  their  experimental  conditions.   Each  individual 
was  presented  with  a  work  record  book  in  which  he  or  she 
entered  his  or  her  correct  responses  to  a  reading  assignment. 
An  additional  contingency  was  added  which  consisted  of  earning 
a  particular  amount  of  money  based  upon  one's  reading  perfor- 
mance.  Knapczyk  and  Livingston  (1973)  found  a  statistically 
significant  difference  (p  <  .05)  between  baseline  performance 
and  the  self-recording  and  token  phase  resulting  in  an  increase 
in  the  accuracy  with  which  students  responded  to  their  reading 
assignments . 
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Glynn  and  Thomas  (1974)  used  a  combination  of  behavioral 

self-control  procedures  to  modify  on-task  behavior  of  elemen- 

tray  school  students.   Although  self-recording  was  only 

one  component  of  the  project,  Glynn  and  Thomas  (1974)  stated 

the  advantages  of  their  behavior  specification  chart  in  the 

following  way: 

However,  reports  from  all  observers  indicated 
that  the  chart  eliminated  much  of  the  indecision 
and  confusion  that  subjects  had  about  assessing 
their  behavior.   The  chart  could  have  functioned 
as  a  discriminative  stimulus.   (p.  305) 

Finally,  with  regard  to  specific  interventions  in  which 
self-monitoring  may  be  used  as  a  reinforcer,  Clement  (1973) 
stated,  "Observing  and  systematically  counting  each 
occurrence  of  the  behavior  is  .  .  .  [another  method]  of 
modification"  (p.  617).   Taking  this  one  step  further, 
Bandura  and  Perloff  (1973)  stated  that  "...  self-monitored 
reinforcement  possesses  considerable  behavior  maintenance 
value"  (p.  615) .   These  statements  provide  substantial  support 
for  the  contention  that  the  direct  counting  and  recording 
of  raw  scores  is  a  potent  reinforcer.   As  was  noted  earlier, 
self-monitored  reinforcement  in  the  form  of  the  arithmetic 
Standard  Behavior  Chart  and  students'  direct  recording  of 
raw  scores  will  serve  as  the  focal  point  for  this  study. 
Self  Management  in  the  Clinical  Environment 

An  abundance  of  literature  relating  to  self-management 
is  available  to  those  considering  studies  within  a  clinical 
milieu.   These  studies  are  not  conducted  within  the  school 
environment  and  usually  have  a  small  sample  size.   A 
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selected  number  of  studies  will  be  reviewed  to  explicate 

the  concept  of  the  reactivity  of  self-recording.   These 

studies  employ  self-recording  along  with  other  interventions 

and  address  themselves  to  behaviors  within  the  clinical 

areas  of  obsessional  thoughts,  obesity,  stuttering,  smoking, 

grimacing,  and  verbal  behavior.   Regarding  the  reactivity 

of  self-recording  techniques  used  within  a  clinical  setting, 

McFall  (1970)  stated: 

The  Ss  in  behavior  modification  research  are 
sometimes  required  to  monitor  and  record  their 
own  behavior.   Such  self-monitoring  may  be  pro- 
ducing its  own  behavior  changes.   (p.  135) 

The  subjects  in  the  study  conducted  by  McFall  (1970)  self- 
monitored  the  frequency  of  their  smoking  and  non-smoking 
behavior.   An  analysis  of  the  results  indicates  that  smoking- 
related  behaviors  changed  in  the  desired  direction  when  the 
self-monitoring  phase  of  the  experiment  was  in  effect. 

An  interesting  study  representing  an  application  of 
self-management  techniques  in  the  modification  of  covert 
behaviors  was  done  by  Mahoney  (1971).   The  client  in  the 
study  was  a  twenty-two-year-old  male  complaining  of  uncon- 
trollable obsessional  ruminations  about  being  brain  damaged. 
The  client  was  told  to  daily  record  when  he  engaged  in  these 
obsessional  thoughts.   An  additional  intervention  was  added 
whereby  punishment  was  made  contingent  upon  the  emission  of 
these  thoughts.   A  combination  of  these  two  techniques  resulted 
in  a  substantial  decline  in  the  frequency  of  these  undesirable 
thoughts . 

A  research  study  by  Duncan  (1971)  utilized  the  Standard 
Behavior  Chart  as  a  self-recording  device  with  a  three-and- 
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a-half-year-old  girl.   Duncan  had  the  child  count  and  record 
her  selfish  acts  and  thoughts  (labeled  outer  and  inner 
behaviors  respectively) .   At  one  point  in  the  experiment, 
contingencies  were  added  to  decrease  the  occurrence  of  these 
undesirable  behaviors.   This  phase  was  then  followed  by  the 
institution  of  a  "recording  only"  phase.   Results  conclusively 
showed  that  the  mere  counting  and  recording  of  the  behavior 
in  question  served  as  a  decelerator  of  that  behavior. 

In  another  study  involving  recording  techniques  as  a 
reinforcer,  Jens  and  Shores  (1969)  worked  with  three 
trainable  mentally  retarded  adolescents  in  an  effort  to 
accelerate  typical  workshop  tasks.   They  showed  that  the  use 
of  behavioral  graphs  served  as  a  controlling  influence  on 
the  rate  of  behaviors  under  study. 

A  number  of  researchers  have  suggested  the  significance 
of  self-monitoring  in  the  treatment  of  obesity  (Bellack, 
Rozensky,  &  Schwartz,  1973;  Romanczyk,  Tracey,  Wilson,  & 
Thorpe,  1973;  Stunkard,  1975).   Bellack  et  al.  (1973)  found 
that  self-monitoring  prior  to  the  eating  response  in  obese 
patients  showed  a  larger  reduction  in  body  weight  of  these 
patients.   Similarly,  Romanczyk  et  al.  (1973)  demonstrated 
that  self-monitoring  of  daily  caloric  intake  was  an  effective 
method  of  producing  weight  loss  in  obese  individuals. 

In  a  study  concerning  covert  behaviors,  Zimmerman  (1975) 
instructed  three  clients  to  self-record  the  frequency  with 
which  they  experienced  aversive  feelings.   A  wrist  counter 
was  used  to  facilitate  the  self-recording  process. 
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Consequences  involving  self-implosion  techniques  were  made 
contingent  upon  the  undesirable  behaviors.   Results  suggested 
that  clients  can  modify  covert  behaviors  using  both  con- 
tingency management  techniques  and  self-recording. 

A  documented  study  by  Herbert  and  Baer  (1972)  involved 
the  use  of  wrist  counters  as  self-monitoring  devices  to 
measure  attending  behavior.   Several  mothers  of  children 
with  deviant  bphaviors  were  told  to  count  on  the  wrist  counter 
the  number  of  episodes  of  attention  given  to  their  children. 
Episodes  of  attention  increased  despite  inaccurate  parent 
self-recording.   The  simple  counting  of  attention  episodes 
was  effective  in  producing  changes  in  both  parent  and  child 
and  for  two  of  the  three  parents  that  were  instructed  to 
use  the  self-recording  device. 

Robertshaw,  Kelly,  and  Hiebert  (1973)  presented  a 
technique  aimed  at  increasing  verbal  behavior.   The  subject 
involved  was  instructed  to  record  his  verbal  behavior.   A 
verification  of  the  subject's  recording  was  accomplished  by 
having  an  adult  check  for  discrepancies  between  the  subject's 
self-recording  behavior  and  the  recorded  behavior  completed 
by  a  staff  member.   During  the  treatment  involving  self- 
recording  alone,  the  subject's  verbal  behavior  increased 
over  baseline  frequencies. 

More  recently,  McKenzie  and  Rushall  (1974)  demonstrated 
the  effects  of  self-recording  on  performance  and  attendance 
for  members  of  a  competitive  swimming  team.   Although  this 
did  not  take  place  in  a  strict  clinical  environment,  the 
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similarities  between  this  study  and  the  ones  previously 
mentioned  are  obvious.   In  this  experiment,  a  display  board 
was  furnished  in  which  each  swimmer  indicated  his  or  her 
attendance  record  at  swimming  practice.   As  expected, 
absentees,  late  arrivals,  and  early  departures  were  con- 
siderably reduced  (45%,  63%,  and  100%  respectively). 
Additionally,  work  rates  in  swimmers  were  elevated  by  an 
average  of  27%  when  display  boards  indicating  swimmers'  per- 
formance were  used.   The  results  of  both  of  these  experiments 
definitively  show  that  the  public  self-recording  of  one's 
performance  generates  an  appropriate  change  of  behavior. 
This  serves  to  further  endorse  the  hypothesis  that  self- 
recording  is  a  durable  reinforcer. 

As  in  the  acceleration  of  desirable  responses,  decelera- 
tion of  undesirable  responses  may  result  in  an  overall 
improvement  of  behavior.   Data  summarizing  the  deceleration 
of  undesirable  behaviors  are  presented  by  La  Croix  (1973) 
in  a  study  concerning  the  reduction  of  stuttering  in  two 
clients.   A  counter  was  given  to  the  subjects  with  instructions 
to  depress  the  counter  each  time  a  verbal  disfluency  was 
emitted.   Results  significantly  showed  the  reduction  of 
undesirable  behaviors  once  the  treatment  condition  was 
instituted.   Perhaps,  as  mentioned  earlier,  the  attention 
paid  to  the  behavior  as  afforded  by  self-recording  results 
in  desired  changes  of  the  behavior  in  question. 

Finally,  another  example  of  deceleration  was  examined 
in  a  study  surveying  the  effects  of  self-recording  coupled 
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with  teacher  praise  related  to  "grimacing"  behavior  in 
students  (Strong,  Sulzbacher,  &  Kirkpatrick,  1974).   It  was 
clearly  demonstrated  that  the  counting  techniques  used  in 
conjunction  with  teacher  praise  were  effective  in  reducing 
the  frequency  of  grimacing.   Emphasis  here  may  be  placed 
upon  the  positive  effect  as  well  as  the  minimum  expenditure 
of  energy  needed  to  self-record  one's  own  behavior. 
Knowledge  of  Results 
One  last  category  of  consideration  in  this  study  is  the 
category  dealing  with  the  general  reinforcing  value  of  the 
concept  of  "knowledge  of  results."   The  reader  is  reminded 
of  the  position  taken  earlier  in  this  report  that  self- 
recording  used  as  a  data  collection  technique  may  be 
appropriately  labeled  as  the  operation  by  which  "knowledge 
of  results"  is  carried  out. 

Although  many  researchers  have  successfully  demonstrated 
the  positive  motivational  effects  of  self-recording  or 
"knowledge  of  results,"  several  issues  should  be  taken  into 
consideration  before  more  research  in  this  area  is  completed. 
Among  these  issues  are  the  controversies  involving  the 
automatic  assumption  that  feedback,  in  this  case  self- 
recording,  always  acts  as  a  reinforcer.   Geis  and  Chapman 
(1971)  warned  that  feedback  techniques  particular  to  any 
monitoring  system  cannot  be  automatically  assumed  to  be 
reinforcing.   Specific  factors  involving  varied  schedules 
and  delay  of  reinforcement  can  also  cause  effects  contrary 
to  the  expected  results  if  knowledge  of  results  were 
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considered  to  be  a  reinforcer.   Results  of  a  study  regarding 
delay  of  reinforcement,  as  cited  by  Geis  and  Chapman  (1971) , 
conclusively  showed  that  delayed  reinforcement  has  a 
reduced  effect  upon  the  behavior  to  which  it  has  been  made 
contingent. 

Another  methodological  issue  to  be  carefully  considered 
before  assuming  the  reinforcing  value  of  "knowledge  of  results' 
pertains  to  the  reliability  with  which  self-recording  is 
carried  out.   Self-recording  carried  out  in  the  absence  of 
reliability  estimates  can  lead  to  the  inaccurate  reporting 
of  results,  which  in  turn  may  affect  the  knowledge  of  these 
results  (Simkins,  1971) .   Other  studies  which  address  this 
issue  have  discussed  the  possibility  of  successfully 
evaluating  and  controlling  covert  behavior  changes  without 
first  computing  reliability  measures  (Hall,  1971;  Herbert  & 

Baer,  1972;  Lindsley,  1971;  Nelson  &  McReynolds,  1971). 

Again,  the  proper  design  of  an  experiment  which  utilizes 

self-recording  and  "knowledge  of  results"  can  best  be 

achieved  after  consideration  of  these  issues. 

Summary 
Discussion  in  this  chapter  has  centered  on  the  following 

areas:   precision  teaching;  the  reactivity  of  self-recording; 

self-management  in  the  school  environment,  both  independently 

and  concurrently  with  other  modification  techniques;  and 

self-management  in  the  clinical  environment. 

Review  of  the  literature  pertaining  to  precision  teaching 

focused  upon  the  use  of  the  Standard  Behavior  Chart  as  a 


27 

self-recording  device.   Most  of  the  studies  that  were 

mentioned  reiterated  the  benefits  and  ease  of  acquisition 

pertaining  to  the  learning  of  the  self-charting  response. 

Defining  reactivity  as  the  process  by  which  measurement 

techniques  alters  the  behavior  one  is  attending  to  helped 

present  a  foundation  upon  which  studies  within  school  and 

clinical  environments  were  formulated.   In  appraising  the 

various  studies  reviewed,  one  notes  the  positive  effects 

of  self-recording  in  many  behavioral  settings.   As  McFall 

(1970)  stated: 

Something  that  has  long  been  suspected  by 
psychologists  and  laymen  alike:   When  an 
individual  begins  paying  unusually  close 
attention  to  one  aspect  of  his  behavior, 
that  behavior  is  likely  to  change,  even 
though  no  change  may  be  intended  or 
desired.   (p.  140) 

Although  many  of  the  studies  involved  self-recording  and 

the  concomitant  use  of  other  behavioral  contingencies,  the 

positive  effects  of  self-recording  alone  were  evident 

throughout  the  analyses  contained  in  this  chapter. 


CHAPTER  III 
METHODS  AND  HYPOTHESIS 

A  presentation  of  the  procedures  that  were  used  and 
hypothesis  that  was  tested  will  constitute  the  focus  of  this 
chapter.   Specifically,  the  topics  to  be  discussed  are:  sub- 
jects and  sampling,  instrumentation,  procedures,  data  collec- 
tion, design,  and  the  major  hypothesis. 

Methods 
Subjects  and  Sampling 

The  students  selected  for  this  study  were  chosen  from  a 
population  of  fourth  and  fifth  graders  at  P.  K.  Yonge  Laboratory 
School  located  in  Gainesville,  Florida.   A  table  of  random 
numbers  was  applied  to  the  fourth  and  fifth  grade  rosters  in 
order  to  select  the  sample.   The  sample  was  comprised  of 
thirty  subjects  so  as  to  yield  a  power  of  1-3  (beta)  -    .49 
at  the  p  <  .05  level  of  significance  (Kirk,  1968)  as  calculated 
by  utilizing  the  formula  for  $  (phi) .   Included  in  this  sample 
were  fourteen  females  and  sixteen  males.   Eighteen  students 
were  fifth  graders  and  twelve  were  fourth  graders.   The  mean 
age  for  all  students  was  ten  years  and  three  months. 

The  sample  of  students  was  randomly  assigned  to  each  of 
the  experimental  treatment  groups  resulting  in  an  equal 
number  of  students  in  each  treatment.   Each  student  received 
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only  one  experimental  treatment.   In  addition,  there  was 
random  assignment  of  experimental  treatments  to  each  group. 
It  was  anticipated  that  the  randomization  process  utilized 
would  eliminate  any  demographic  biases  that  might  have 
existed. 
Instrumentation 

The  instrument  that  was  used  to  assess  the  nonverbal 
reasoning  performance  of  the  students  participating  in  this 
study  was  the  Coding  Subtest  of  the  Wechsler  Intelligence 
Scale  for  Children  -  Revised  (WISC-R) .   During  the  adminis- 
tration of  this  task,  the  examiner  allowed  for  a  two  minute 
timed  sample  in  which  the  subjects  marked  empty  boxes  with 
appropriate  symbols.   The  administrator  of  the  task  recorded 
the  correct  and  incorrect  responses  and  awarded  one  point 
for  each  item  marked  correctly  (Wechsler,  1974) .   This  pro- 
cedure allows  for  computation  of  both  speed  and  accuracy. 

The  desirability  of  this  instrument  is  validated  by  one's 
review  of  the  statistical  procedures  used  in  the  development 
of  this  test.   The  WISC-R  was  standardized  on  a  sample  of 
2,200  subjects,  representative  of  the  United  States  population 
of  children,  ranging  from  ages  six  through  sixteen  years 
eleven  months.   The  standardized  sample  for  each  age  was 
stratified  according  to  variables  such  as  geographic  area, 
urban-rural  population,  and  parental  occupation.   Additionally, 
reliability  coefficients  of  the  Coding  Subtest  of  the  WISC-R 
have  been  computed  for  ages  6  1/2  to  16  1/2  at  one  year  inter- 
vals.  The  reliability  coefficients  obtained  for  this  test  were 
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computed  by  the  test-retest  method.   The  split-half  procedure, 
which  was  used  for  other  subtests  of  the  WISC-R,  was  not  used 
for  the  Coding  Subtest.   This  is  because  it  is  a  speeded  test 
and  the  reliability  coefficient  obtained  in  this  manner  would 
be  an  inappropriate  measure  of  consistency.   Illustration  of 
the  reliability  for  the  subtest  appears  in  Table  4  (Wechsler, 
1974).   The  age  group  labeled  as  10  1/2  years  closely  approx- 
imates the  one  used  in  this  study.   The  reliability  coefficient 
presented  for  this  age  group  is  r  =  .76  which  is  considered 
to  be  an  accurate  indicator  of  reliability  for  this  test. 

The  advantages  of  this  instrument  are  further  recognized 
upon  reviewing  the  scaled  score  equivalents  for  raw  scores  that 
are  provided  for  each  subtest  of  the  WISC-R.   Futhermore, 
these  scores  are  categorized  by  successive  four-month 
intervals  (Wechsler,  1974) . 
Procedures 

Prior  to  the  commencement  of  this  experiment,  permission 
to  work  with  these  students  was  granted  by  the  University  of 
Florida's  Committee  for  the  Protection  of  Human  Subjects;  Dr. 
Catherine  Longstreth,  Assistant  Director  of  P.  K.  Yonge;  the 
two  teachers  involved;  and  the  parents,  as  covered  by  a  blan- 
ket agreement  signed  by  them  when  entering  their  children 
in  this  school. 

Thirty  students  chosen  from  a  population  of  fourth  and 
fifth  graders  at  P.  K.  Yonge  Laboratory  School  were  taken  out 
of  their  respective  classrooms  and  brought  to  a  common  room 
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where  the  experimenter  instructed  the  subjects  on  the  use  of 
the  Standard  Behavior  Chart  (SBC)  (Figure  2)  and  the  direct 
recording  of  raw  scores  on  the  Raw  Score  Record  (RSR)  sheet 
(see  Figure  3).   Following  this  initial  explanation,  students 
were  instructed  to  attend  the  experimental  sessions  daily 
for  a  period  of  three  weeks.   The  basic  determinants  of  the 
length  of  the  experimental  treatment  depends  upon  the 
stability,  sensitivity,  and  the  control  of  undesirable 
behavioral  processes  that  were  examined  during  a  pilot  study 
completed  prior  to  this  research  study  (Sidman,  1960). 
Reinforcement  was  awarded  to  each  student  on  a  variable- 
interval  schedule  (VI  2.3  days)  so  as  to  insure  100%  atten- 
dance throughout  this  experiment.   Clarification  of  the  issues 
involved  in  computing  the  variable-interval  value  can  be 
found  in  Holland  and  Skinner  (1961)  .   The  reinforcements  used 
in  this  experiment  were  quarters  and  thank-you  notes  for  each 
student.   Conditions  under  this  schedule  of  reinforcement  were 
such  that  each  student  received  the  quarter  and  thank-you  note 
on  an  average  of  every  2.3  days.   Table  5  shows  the  schedule 
upon  which  reinforcement  was  delivered.   The  delivery  of 
reinforcement  occurred  immediately  after  the  student  presented 
himself  or  herself  at  the  testing  location,  thereby  obviating 
any  effects  the  reinforcement  may  have  had  on  any  subsequent 
testing  performance.   During  each  session,  the  experimenter 
gave  a  timed  administration  of  the  Coding  Subtest  of  the  WISC-F. 
After  the  administration  of  the  test,  the  experimenter  and  an 
assistant  graded  the  tests  according  to  the  procedures  out- 
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Table  5 

SCHEDULE  OF  REINFORCEMENT 
DELIVERED  TO  ALL  STUDENTS 


9 
10 
11 
12 

13 
14 


Data  Session         Reinforcement  delivery 

Yes        No 


1 

2  X 

3 

4 

5  X 

6 

7  X 


X 


X 
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lined  in  the  section  of  this  report  entitled  instrumentation. 
The  two  experimental  treatment  groups  received  immediate  feed- 
back as  to  their  performance  on  the  test.   This  feedback  was 
considered  to  be  ancillary  to  the  typical  feedback  which  is 
afforded  by  viewing  one's  progress  on  the  test.   The  two 
groups  recorded  their  scores  for  the  day  according  to  the 
particular  procedural  treatment  assigned  to  that  group. 
Elaboration  of  the  treatment  phases  will  be  discussed  in  the 
design  section  of  this  report.   There  was  no  feedback  given 
to  the  control  group  during  this  experiment  except  for  that 
feedback  which  naturally  consequates  performance,  such  as 
the  visual  inspection  of  the  finished  task.   At  the  completion 
of  the  experiment,  questionnaires  were  distributed  to  each 
student.   This  questionnaire  was  constructed  so  as  to  elicit 
brief  subjective  opinions  from  the  students  concerning  their 
perceptions  of  the  study's  particularities. 

The  Hawthorne  Effect  would  not  confound  the  experimental 
results  since  all  subjects  were  operating  under  this  effect 
and  any  unwanted  variation  would  be  eliminated  via  the 
randomization  process.   Additionally,  students  at  P.  K.  Yonge 
Laboratory  School  have  probably  been  heavily  experimented  upon 
and,  as  a  result,  have  become  more  resistant  to  the  Hawthorne 
Effect  in  experimentation.   As  expected,  the  children  chosen  for 
this  study  were  naive  to  the  charting  procedures  employed. 
Data  Collection 

Data  collection  was  accomplished  on  a  daily  basis  with 
the  use  of  the  Standard  Eehavior  Chart  (Wolking,  1976) .   The 
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experimenter  daily  recorded  on  this  chart  the  scores  obtained 
for  each  individual's  performance  on  the  Coding  Subtest  of  the 
WISC-R.   The  response  unit  that  comprised  the  daily  score 
was  the  number  of  responses  emitted  by  each  individual 
according  to  the  specified  time  as  described  in  the  WISC-R 
Manual  (Wechsler,  1974).   The  experimenter  then  converted  these 
scores  into  frequency  measures  appropriate  to  the  Standard 
Behavior  Chart.   This  was  accomplished  by  dividing  the 
defined  movement  by  the  designated  time.   Throughout  the 
study,  speed  and  performance  measures  were  calculated  and 
compared  and,  at  the  end  of  the  experiment,  celeration  values 
were  obtained  for  each  student's  display  of  dots  on  the  chart. 
This  measure  of  behavioral  change  is  expressed  in  terms  of  the 
unit  of  frequency  referred  to  as  movements  per  minute  per 
week  (Pennypacker ,  Koenig,  &  Lindsley,  1972).   To  reiterate, 
the  total  number  of  defined  behaviors  per  minute  constitutes 
the  speed  measure,  and  the  percent  of  correct  behaviors 
establishes  the  accuracy  measure.   Of  noteworthy  consideration 
is  the  celeration  measure  which  provides  the  primary  means  by 
which  expression  of  the  amount  of  behavioral  change  or  im- 
provement has  taken  place.   Concomitantly,  a  productivity 
measure  was  computed  and  is  defined  by  Wolking  and  Hodgson 
(1976)  as  "the  percent  of  change  in  the  speed  and  accuracy  of 
a  performance  during  the  instructional  life  [of  that  perfor- 
mance] "  (p.  156) . 
Design 

The  intent  of  this  study  was  to  assess  the  effects  of 
both  the  Standard  Behavior  (hart  and  the  direct  recording  of 


raw  scores  on  nonverbal  reasoning  performance.   Nonverbal 
reasoning  as  measured  on  the  Coding  Subtest  of  the  WISC-R 
was  selected  as  the  variable  for  performance  so  that  outside 
influences  in  the  school  could  be  controlled.   The  teachers 
associated  with  the  particular  students  would  at  no  time 
incorporate  the  administration  of  the  coding  test  into  their 
daily  curriculum. 

Since  there  were  three  treatment  levels,  random  assignment 
of  subjects  designated  to  receive  only  one  level,  and  an  equal 
number  of  students  receiving  each  level,  a  completely  random- 
ized design  was  used  (Kirk,  1968).   The  three  treatment  levels 
consisted  of  the  following  groups: 

1.  A  group  of  ten  students  which  did  not  keep  any 
record  relating  to  their  daily  test  performance. 

2.  A  group  of  ten  students  recording  measures  on 
the  SBC. 

3.  A  group  of  ten  students  recording  their  daily 
test  performance  on  the  RSR  sheet. 

The  first  group  served  as  a  control  to  provide  a  means  of 
comparison  for  the  two  types  of  feedback  techniques  employed. 
It  may  be  noted  that  the  layout  of  the  RSR  sheet  was  inten- 
tionally designed  to  resemble  the  SBC  so  as  to  help  facilitate 
isolation  of  the  individual  stimuli  specific  to  each  method. 
Assuming  that  the  layout  of  the  RSR  sheet  is  similar  to  the 
SBC,  the  procedures  inherent  in  finding  the  day  and  frequency 
line,  and  in  plotting  a  daily  score,  will  be  the  only  con- 
ditions which  differ  from  writing  a  raw  score  on  the  RSR  sheet. 


39 


Table  6  presents  a  schematic  representation  of  the  design 
used  in  this  experiment.   The  random  assignment  of  subjects 
designated  to  receive  one  level  and  an  equal  number  receiving 
each  level  are  observed  under  conditions  specific  to  each 
treatment.   Ultimately,  this  design  provided  for  assessment 
of  the  reliability  of  differences  among  groups. 

Hypothesis 

The  null  hypothesis  that  was  tested  in  this  study  is 
stated  as  follows:   There  is  no  statistically  significant 
difference  in  nonverbal  reasoning  performance  among  students 
in  a  control,  charting,  and  raw  score  group. 
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Table  6 
DESIGN  OF  THE  EXPERIMENT 


Treatment  conditions 


Ta  Tb  Tc 

1  l2  T3 


51  Sll  S21 

52  S12  S22 

53  S13  S23 

54  S14  S24 

55  S15  S25 

56  S16  S26 

s7  s1?  s2? 

58  S18  S28 

59  S19  S29 
S10  S20  S30 


Note.   S  =  Subject. 
T,  =  Control  condition. 

T2  =  Standard  Behavior  Chart  condition. 
T,  =  Raw  Score  Record  condition. 


CHAPTER  IV 
DATA  ANALYSES 

This  chapter  will  focus  upon  three  major  areas  of 
analysis.   These  areas  include  an  analysis  of  grouped  data, 
selected  individual  data,  and  specific  supplementary  data. 
Analysis  of  Grouped  Data 

As  mentioned  above,  the  effects  of  charting  and  the  direct 
recording  of  raw  scores  upon  nonverbal  reasoning  performance 
were  the  active  variables  studied  in  this  experiment.   The 
dependent  variable  was  nonverbal  reasoning  performance  as 
measured  on  the  Coding  Subtest  of  the  WISC-R,  and  the  levels 
of  the  independent  variable  were  a  control,  standard  behavior 
charting,  and  raw  score  recording  group.   This  is  represented 
in  Table  7.   As  indicated  in  this  table,  average  daily  gain 
scores  comprise  the  measure  for  nonverbal  reasoning  performance. 
These  scores  were  arrived  at  by  adding  each  student's  daily 
gain  score  and  then  dividing  by  the  total  number  of  gains. 

Several  issues  were  considered  before  choosing  the  average 
daily  gain  scores  as  the  dependent  variable.   There  was  no 
reason  to  suspect  that  the  initial  performance  for  each  subject 
was  in  any  way  related  to  the  dependent  variable.   Therefore, 
covariance  of  the  first  data  day  for  each  subject  was  not 
needed.   This  contention  is  supported  by  inspection  of  the  indi- 
vidual student  charts  included  in  Appendix  B.   These  charts  show 
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Table  7 
DEPENDENT  AND  INDEPENDENT  VARIABLES 


Treatment  Levels 

Independent 
variable 

Tl 
(Control) 

T             T 
2             3 

(Charting)    (Raw  Score 
Recording) 

Dependent 
variables 

Nonverbal 
(Average 

reasoning  performance 
daily  gain  scores) 
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that  the  general  pattern  of  the  rate  of  change  remained  the  same 
for  all  children  throughout  the  study,  for  as  the  children 
achieved  high  scores  on  the  task,  their  rate  did  not  decrease. 
This  demonstrates  the  absence  of  a  ceiling  effect  upon  performance 
which  may  have  necessitated  a  covariance  procedure.   In  addition, 
the  Coding  Subtest  of  the  WISC-R  was  specifically  chosen  so  as 
to  allow  a  high  ceiling  effect  for  all  subjects.   This  task 
would  allow  enough  room  for  improvement  for  those  subjects  who 
started  at  a  high  level  of  performance. 

Another  issue  which  addresses  the  selection  of  the  depen- 
dent variable  concerns  the  possibility  of  computing  a  single 
gain  score  derived  from  the  first  and  last  data  points.   In 
this  study,  average  daily  gain  scores  for  the  fourteen  data 
days  were  computed  so  as  to  permit  greater  sensitivity  of  the 
analysis  of  the  data.   If  pre  and  post  measures  had  been  used, 
several  historical  as  well  as  other  extraneous  variables  would 
not  have  been  observed.   These  extraneous  variables  may  have 
occurred  during  the  study,  thereby  affecting  the  post  scores. 
More  specifically,  by  using  a  pre-post  design,  intermediate 
data  would  have  been  omitted  which  could  have  influenced  this 
study. 

An  examination  of  Appendix  A  reveals  individual  data  sum- 
maries from  which  individual  gain  scores  can  be  obtained.   Appen- 
dix A  includes  a  compilation  of  data  divided  into  the  following 
categories:   number  correct,  number  incorrect,  total  number 
attempted,  accuracy,  and  speed.   Computation  of  the  gain  scores 
can  be  achieved  after  scanning  the  column  labeled  total  number 
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attempted.  Other  references  to  these  data  will  be  made  in 
the  section  of  this  report  entitled  analysis  of  individual 
data. 

After  all  the  assumptions  for  the  design  were  carefully 
met,  an  analysis  of  variance  was  computed  on  the  average  daily 
gain  scores  for  the  thirty  subjects.   Regarding  the  use  of 
special  analytical  tools,  the  experimenter  ran  this  analysis 
of  variance  program  on  the  IBM  370/165  computer  using  the 
Statistical  Package  For  The  Social  Sciences  computer  program 
labeled  22.3  (Nie,  N.  J.,  Hull,  C.  H. ,  Jenkins,  J.  G. , 
Steinbrenner,  K. ,  &  Bent,  D.  H. ,  1975).   Computing  was  done 
utilizing  the  facilities  of  the  NE  Regional  Data  Center  of 
the  State  University  System  of  Florida  located  on  the  campus 
of  the  University  of  Florida  in  Gainesville.   The  summary  of 
the  analysis  of  variance  that  was  performed  is  presented  in 
Table  8.   As  may  be  seen  by  this  table,  the  obtained  F  ratio 
was  shown  to  be  statistically  significant  (p  <  .05)  when  tested 
against  the  critical  F  ratio.   Moreover,  there  was  a  significant 
difference  between  the  SBC  group  and  the  C  group  as  illustrated 
in  Tables  9  and  10  using  the  Tukey ' s  honestly  significant 
difference  post  hoc  procedure  (Kirk,  1968)  . 

The  design  used  in  this  study  was  specifically  chosen  so 
as  to  maximize  the  reliability  and  generality  of  the  grouped 
data.   Sidman  (1960)  describes  this  design  as  an  example  of 
intergroup  replication  and  stated  its  relationship  to 
reliability  in  the  following  way: 
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Table  8 

ANALYSIS  OF  VARIANCE  SUMMARY 
TABLE  FOR  AVERAGE  DAILY  GAIN  SCORES 


Degrees  of     Sum  of      Mean 
Source  Freedom       Squares    Squares      F 


Between  Groups 

2 

16 

0400 

8.0200 

5.169* 

Within  Groups 

27 

41 

8948 

1.5517 

Total 

29 

57. 

9348 

p  <  .  05 
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Table  9 

MEANS  AND  STANDARD  DEVIATIONS  FOR  C  GROUP, 
SBC  GROUP,  AND  RSR  GROUP  FOR  AVERAGE 
DAILY  GAIN  SCORES 


Group      Count      Mean      Standard  deviation 

1.0321 
1.5674 
1.0644 
1.4134 


C 

10 

3 

0276 

SBC 

10 

4 

8065 

RSR 

10 

3 

7367 

TOTAL 

30 

3 

8569 
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Intergroup  replication  provides  an  indicator 
or  reliability  insofar  as  it  demonstrates  that 
changes  in  central  tendency  for  a  group  can  be 
repeated.   (p.  75) 

Once  changes  in  central  tendency  for  a  group  are  repeated, 
and  reliability  is  shown,  generality  can  be  considered.   With 
respect  to  this  generality,  the  sample  was  chosen  so  that 
the  external  validity  will  be  applicable  to  fourth  and  fifth 
grade  students. 

Analysis  of  Individual  Data 
Analysis  of  individual  data  is  presented  in  this  chapter 
to  provide  a  more  extensive  framework  within  which  one  may 
analyze  trends  that  are  not  made  particularly  apparent  in  the 
grouped  data.   Individual  data  are  presented  in  both  tabular 
and  graphic  form  (see  Tables  12,  13,  and  14,  and  Figures  4,  5, 
and  6) .   The  Standard  Behavior  Chart  used  in  this  study  was 
developed  by  Wolking  (1976)  and  served  as  a  graphic  represen- 
tation showing  the  effects  of  the  experimental  treatment. 
After  viewing  the  tables  and  graphic  representations  that  will 
be  specifically  identified  in  this  section,  one  will  be  able 
to  recognize  the  rate  of  improvement  of  performance  per  week 
as  evidenced  by  the  celeration  values  and  the  percent  of  change 
in  the  speed  and  accuracy  of  the  performance  during  the  entire 
study,  as  indicated  by  the  productivity  measures  (Wolking  and 
Hodgson,  1976) .   Table  11  reveals  these  measures  for  each 
subject.   As  shown  in  this  table,  students  in  the  SBC  group 
produced  behavior  (speed  productivity)  at  a  much  greater  rate 
than  both  the  C  and  RSR  groups.   Additionally,  the  celeration 
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values  for  this  group  were  higher  than  any  other  group.   This 
trend  was  observed  for  both  speed  and  accuracy  measures. 
Subjects  10-C,  18-SBC,  and  27-RSR  were  selected  for  individual 
consideration  so  as  to  reflect  varying  measures  of  both 
productivity  and  celeration.   The  first  display  of  data  per- 
tains to  subject  number  eight  in  the  Standard  Behavior  Chart 
group  (subject  18-SBC)  (see  Table  11  and  Figure  4) .   As  may 
be  seen  in  Table  11  and  graphically  in  Figure  4,  speed  celeration 
and  speed  productivity  were  54.94%  per  week  and  141%  respectively. 
This  individual's  accuracy  measures  were  consistently  in  the 
range  of  ninety-eight  to  one-hundred  percent  correct  (see 
Table  12) . 

Figure  5  graphically  summarizes  the  progress  of  subject 
number  seven  in  the  Raw  Score  Record  group  (subject  27-RSR) . 
This  subject  progressed  at  a  moderate  to  high  rate  which  can 
be  further  emphasized  after  examination  of  Table  11.   Subject 
27-RSR' s  percent  of  speed  celeration  and  speed  productivity 
were  30.62%  per  week  and  74%  respectively.   This  individual's 
accuracy  measures  were  calculated  at  100%  throughout  the 
entire  study  (see  Table  13) . 

A  different  representation  of  data  can  be  seen  in  Figure 
6.   This  student,  labeled  as  number  ten  in  the  control  group 
(subject  10-C),  emitted  responses  at  a  fairly  low  rate. 
Examination  of  Table  11  shows  this  subject's  speed  productivity 
and  speed  celeration  to  be  31%  and  12.18%  per  week.   These 
figures  appear  to  be  the  lowest  among  all  data  presented  in 
Table  11.   Accuracy  measures,  as  reflected  in  Table  14,  reveal 
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the  percentage  correct  to  be  between  ninety-eight  and  one- 
hundred  percent. 

For  the  three  cases  reviewed  and  other  cases  illustrated 
in  both  Appendices  A  and  B,  one  observes  consistently  high 
percentages  for  accuracy  throughout  the  fourteen  data  sessions. 
One  might  have  expected  a  decline  in  accuracy  measures  as 
speed  increased.   Such  was  not  the  case  in  this  study, for 
as  speed  increased,  accuracy  did  not  drop. 
Specific  Supplementary  Data 
Supplemental  data  that  was  collected  should  not  be 
ignored,  for  its  inclusion  may  serve  to  explicate  notable 
characteristics  of  the  data.   These  data  consist  of  information 
regarding  the  acquisition  phase  of  this  study,  the  question- 
naire administered  at  the  completion  of  the  experiment,  and 
a  brief  reference  to  the  complete  summaries  of  individual 
data.   These  individual  data  are  included  in  Appendices  A 
and  B. 

Consideration  of  the  data  that  appear  in  Appendices  A 
and  B  permits  one  to  observe  a  trend  during  the  acquisition 
phase  for  the  first  eight  sessions  of  the  experiment.   With 
this  in  mind,  an  analyses  of  variance  was  run  (Nie,  N.  H.  et 
al. ,  1975)  on  the  average  daily  gain  scores  for  the  first  eight 
data  days  (see  Appendix  C) .   Inspection  of  Tables  C-l,  C-2,  and 
C-3   shows  the  treatment  levels  to  be  statistically  significant 
with  a  significant  difference  between  the  C  group  and  the  SBC 
group,  and  between  the  SBC  group  and  RSR  group.   Perhaps,  it 
may  be  concluded  that  the  significance  during  acquisition 
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for  the  RSR  group  slowly  dissipated  during  the  maintenance 
part  of  the  study. 

Appendix  D  contains  the  questionnaire  that  was  ad- 
ministered at  the  end  of  the  experiment,  and  Appendix  E 
includes  the  corresponding  tabulated  results  for  all  groups. 
A  review  of  Tables  E-l,  E-2,  E-3,  and  E-4  enables  one  to 
observe  the  greater  percentage  of  positive  comments  con- 
cerning the  coding  task  among  the  students  in  the  SBC  and 
RSR  treatment  groups  as  compared  to  the  C  group.   Question 
number  one  on  the  questionnaire  (see  Appendix  D)  asks:   How 
interesting  do  you  think  the  coding  task  is  after  taking  it 
everyday?   In  answering  this,  30%  of  the  responses  in  the  C 
group  indicated  very  interesting  or  slightly  interesting. 
In  contrast,  70%  of  the  responses  in  the  SBC  group  and  100% 
of  the  responses  in  the  RSR  group  indicated  the  same  responses 
Moreover,  one-hundred  percent  of  the  students  in  the  SBC 
group  stated  that  charting  made  them  want  to  improve  their 
score  each  day  (see  Appendix  E,  Table  E-2) .   Similarly,  100% 
of  the  students  in  the  RSR  group  responded  favorably  to  the 
effects  of  using  the  RSR  sheet  (see  Table  E-3) .   When  asked 
if  they  thought  they  would  have  done  better  charting  or  re- 
cording their  scores,  fifty  percent  of  the  C  group  replied 
"yes"  (see  Table  E-l).   Again,  the  favorable  responses  emitted 
by  the  SBC  and  RSR  groups  are  readily  observed  in  Table  E-4. 

A  tangential  issue  emerges  when  one  attends  to  the 
responses  given  to  the  question:   Did  the  quarters  make  you 
want  to  come  each  day?   Corresponding  percentages  for  groups 
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C,  SBC,  and  RSR  responding  "yes"  were  90%,  70%,  and  87.5% 
respectively.   These  comments,  along  with  a  review  of  the 
attendance  records  that  were  kept  during  the  study,  reveal 
commendable  attendance  rates  once  the  reinforcement  schedule 
was  in  effect  (see  Table  15) . 

Summary 

Grouped  data,  selected  individual  data,  and  supplemental 
data  were  analyzed  in  an  attempt  to  present  a  complete  de- 
scription of  the  results  of  this  experiment. 

The  grouped  data  showed  significant  treatment  effects 
with  a  significant  difference  between  the  SBC  and  C  groups. 
Individual  data  analyses  were  done  to  clarify  trends  and  to 
focus  upon  individual  productivity  and  celeration  measures 
for  speed  and  accuracy  pertaining  to  three  different  subjects. 
Again,  the  superiority  of  the  treatment  intervention  is 
observable  in  these  data  and  in  the  data  of  the  individual 
tabulations  and  charts  presented  in  Appendices  A  and  B. 

Interesting  propositions  concerning  reinforcement, 
acquisition  of  responding,  and  questionnaire  results  were  ex- 
plored in  the  analyses  of  supplemental  data.   These  data 
revealed  overwhelmingly  positive  subjective  responses  concern- 
ing the  experiment  on  the  part  of  the  SBC  and  RSR  groups  as 
compared  to  the  C  group.   Also,  the  reinforcement  used  to 
increase  "attending"  behavior  proved  to  support  the  contention 
that  intermittent  schedules,  and  particularly,  variable 
schedules  may  have  been  responsible  for  producing  the  moderate 
to  high  rates  of  attending  that  prevailed  in  this  experiment. 
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Table  15 

NUMBER  OF  ABSENCES  FOR  THE 
C,  SBC,  AND  RSR  GROUPS 


Group  Total  number  of  absences 

C  3 

SBC  3 

RSR  5 

Note.   These  totals  reflect  the  total  number  of  absences 

for  all  students  in  each  particular  group. 
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In  addition,  an  analysis  of  variance  was  run  on  the 
first  eight  days  of  data.   Admittedly,  this  analysis  can 
only  be  viewed  as  purely  ancillary;  but,  nevertheless, 
treatment  levels  were  found  significant  during  this 
acquisition  phase,  with  a  significant  difference  between 
Groups  SBC  and  C,  and  between  SBC  and  RSR. 


CHAPTER  V 
SUMMARY  AND  CONCLUSIONS 

This  chapter  will  discuss  the  conclusions  of  the  present 
study  and  examine  implications  and  recommendations  for  future 
research.   Also,  a  reference  to  significance  of  this 
study  will  be  noted. 

Summary 
The  purpose  of  this  study  was  to  investigate  the  effects 
of  two  different  forms  of  feedback  upon  nonverbal  reasoning 
performance  as  measured  on  the  Coding  Subtest  of  the  WISC-R. 
In  an  attempt  to  expand  upon  the  existing  knowledge  in  this 
area,  this  study  dealt  with  two  specific  methods  of  student 
self-recording. 

The  first  type  of  self-recording  involved  the  Standard 
Behavior  Chart.   In  the  past,  this  chart  has  been  usedcon- 
currently  with  various  modification  programs  in  order  to 
bring  about  successful  changes  in  behavior.   The  present 
study  focused  upon  the  chart  as  a  means  of  modifying  be- 
havior without  any  outside  modification  program. 

The  second  self-recording  method  used  in  this  experi- 
ment was  the  direct  recording  of  raw  scores  technique. 
Students  recorded  their  daily  scores  on  a  RSR  sheet  designed 
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by  the  experimenter.   Any  results  obtained  from  this  part  of 
the  study  were  noteworthy  in  that  they  may  serve  as  an 
extension  of  the  literature  in  existence  to  date. 

The  Ss  in  the  study  were  divided  among  three  groups  and 
were  told  to  perform  on  the  Coding  Subtest  of  the  WISC-R. 
This  was  done  daily  for  a  total  of  fourteen  data  sessions. 
Two  of  the  treatment  groups  self-recorded  according  to  the 
methods  previously  described.   The  third  group  served  as  a 
control  group  throughout  the  study. 

Results  showed  a  significant  treatment  effect  with  a 
significant  difference  between  the  SBC  and  C  groups.   These 
results  confirm  the  importance  of  the  reactivity  of  the 
self-recording  response  on  the  SBC.   In  this  study,  self- 
recording  on  this  chart  served  as  a  reactive  agent  to  change 
the  subjects'  performance  significantly  throughout  the  four- 
teen data  sessions.   In  addition,  supplemental  data  revealed 
favorable  responses  regarding  the  treatment  effects.   These 
supplemental  data  showed  a  significant  treatment  effect  with 
a  significant  difference  between  the  RSR  and  SBC  groups.   This 
treatment  effect  was  not  sustained  at  the  completion  of  the 
experiment. 

These  results,  combined  with  the  ease  of  learning  to 
use  the  two  self-recording  devices  and  the  minimal  expenditure 
of  time  required  to  self-record,  strongly  suggest  the  power 
that  self-recording  may  wield  in  trying  to  modify  behavior. 
Further  elaboration  of  these  points  may  be  found  in  the 
section  of  this  report  entitled  implications  and  recommenda- 
tions . 
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Discussion 
A  review  of  the  literature  as  it  concurs  or  differs 
from  this  study  will  focus  on  two  major  areas.   These  areas 
include  self-recording  both  with  and  without  any  concurrent 
modification  procedures.   The  former  will  represent  areas 
in  which  this  study  serves  as  an  extension  of  present 
literature  and  the  latter  represents  areas  of  concurrence 
with  this  study. 
Self-Recording  Without  Modification  Procedures 

The  results  of  this  study  concur  with  previous  research 
which  has  shown  that  self-recording  in  the  form  of  various 
charts  and  index  cards  serves  to  modify  pinpointed  behaviors 
being  measured  (Berger,  1972;  Broden,  Hall,  &  Mitts,  1971; 
Gottman  &  McFall,  1972;  Johnson,  1971;  Johnson  &  White,  1971; 
Kazlo,  1976).   This  modification,  also  referred  to  as  the 
reactivity  of  the  self-recording  response,  was  clearly 
demonstrated  in  this  study.   Children's  performance  on  the 
coding  task  in  the  SBC  group  improved  at  a  more  significant 
rate  than  the  comparable  control  group  which  did  not  use  any 
form  of  self-recording  device.   An  analysis  of  the  grouped 
data  revealed  a  significant  difference  between  the  SBC  and 
the  C  groups.   It  was  shown  that  the  chart  used  by  the 
students  in  the  SBC  group  served  as  a  reactive  agent  upon  the 
behavior  being  measured.   This  finding  is  in  accordance  with 
a  study  completed  by  Berger  (1972)  in  which  school-related 
behaviors  changed  in  the  desired  direction  after  self- 
counting  was  recorded.   Other  studies  which  are  in  agreement 
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with  the  present  study  were  completed  by  Kazlo  (1975)  and 
Johnson  and  White  (1971) .   These  studies  focused  upon  the 
daily  self-recording  of  study  behaviors.   Results  indicated 
a  significant  change  in  the  performance  of  the  students  that 
self-recorded  as  compared  to  those  that  did  not  self-record. 
Self-Recording  With  Concurrent  Modification  Procedures 

Numerous  researchers  have  reported  favorable  results 
pertaining  to  self-recording  when  used  contemporaneously 
with  other  modification  procedures  (Bellack,  Rozensky,  & 
Schwartz,  1973;  Bolstad  &  Johnson,  1972;  Duncan,  1971;  Glynn 
&  Thomas,  1974;  Houton  &  Sullivan,  1975;  Knapczyk  &  Livingston, 
1973;  Mahoney,  1971;  Romanczyk,  Tracey,  Wilson,  &  Thorpe, 
1973;  Stunkard,  1975;  Zimmerman,  1975) .   These  studies 
used  several  forms  of  behavior  management  techniques  in 
addition  to  the  self-recording  method.   These  procedures 
included  reinforcement,  punishment,  and  stimulus  control. 
As  may  be  seen  in  the  present  research  study,  the  results 
obtained  served  as  an  extension  of  the  findings  in  this  area 
in  that  significant  differences  were  observed  without  the 
use  of  any  concurrent  modification  procedures. 

To  recapitulate,  the  results  of  this  study  concurred 
with  the  literature  in  existence  to  date.   Furthermore,  this 
study  isolated  two  types  of  self-recording  techniques  and 
showed  the  significance  of  the  SBC  without  the  use  of  any 
outside  behavior  management  techniques. 
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Implications  and  Recommendations 
A  review  of  the  results  and  particularities  inherent  in 
this  study  will  be  presented  in  this  section  along  with  re- 
commendations for  further  research.   The  four  issues  to  be 
considered  involve  different  types  of  recording  devices, 
the  length  of  the  experiment,  the  importance  of  supplemental 
data,  and  the  functions  of  the  self-recording  response. 

Several  interesting  considerations  must  be  reviewed 
concerning  different  types  of  recording  devices.   The  format 
of  the  RSR  sheet  was  designed  in  order  to  isolate  stimuli 
particular  to  this  sheet  and  at  the  same  time,  to  be  different 
from  the  SBC.   Although  favorable  results  were  obtained  for 
the  SBC,  other  types  of  recording  devices  should  be  considered 
in  future  experiments.   Suggestions  for  other  types  of  re- 
cording instruments  include  index  cards,  notebooks,  simple 
behavioral  graphs,  or  a  variation  of  the  RSR  sheet.   Also, 
recommendations  for  another  performance  task  and  the  appro- 
priate allotment  of  time  assigned  to  it  should  be  considered 
so  as  to  provide  greater  generalizability  for  future  research. 

Although  results  were  reported  for  fourteen  data  sessions, 
a  trend  was  noted  for  the  RSR  group  during  the  first  eight 
days  of  the  study.   During  the  first  eight  days,  a  significant 
difference  was  observed  (p  <  .05,  see  Tables  C-l,  C-2,  and 
C-3)  between  the  RSR  and  SBC  groups.   Apparently,  the  RSR  acted 
as  a  potent  reinforcer  during  the  first  part  of  the  experi- 
ment, as  demonstrated  by  the  increase  in  performance  noted 
for  the  RSR  group  at  this  time.   This  finding  suggests  the 
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possibility  of  the  greater  effects  of  self-recording  on  a 
simple  RSR  sheet  during  the  acquisition  phase  of  a  task  than 
during  the  maintenance  period.   Additional  research  should 
capitalize  upon  this  effect  in  an  attempt  to  incorporate 
the  proper  feedback  mechanism  at  the  most  significant  time. 
For  example,  simple  raw  score  recording  devices  could  be 
used  during  the  initial  period  of  task  acquisition  with  a 
change  to  more  elaborate  self-recording  devices  during  main- 
tenance periods. 

Another  implication  of  this  study  concerns  the  results 
obtained  from  the  questionnaire  that  was  administered  to 
the  students.   Results  derived  from  this  supplemental  data 
revealed  favorable  attitudes  toward  the  Standard  Behavior 
Chart  as  a  self-recording  device.   Wolf  (1976)  emphasized 
the  importance  of  positive  attitudes  held  by  subjects  con- 
cerning the  treatments  that  are  administered.   If  this  is 
the  case,  the  favorable  responses  expressed  by  the  students 
about  the  Standard  Behavior  Chart  may  have  contributed  to 
the  significant  results  that  were  obtained.   With  this  in 
mind,  future  research  in  this  area  should  give  as  much 
consideration  to  subjects'  attitudes  about  the  treatments 
in  an  experiment  as  well  as  to  the  treatments  themselves. 

One  other  implication  of  this  study  involves  the  three 
functions  that  self-recording  may  serve.   As  mentioned 
earlier,  these  functions  involve  self-recording  as  a  rein- 
forcer,  punisher,  and  as  a  discriminative  stimulus.   In  this 
study,  the  reinforcing  effects  of  self-recording  on  the  SBC 
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were  demonstrated.   If,  in  this  study,  self-recording  had 
instead  functioned  as  a  punisher,  the  desirability  of  this 
technique  would  have  been  questioned.   For  instance,  if  one 
chooses  a  goal  that  is  not  obtainable,  one  will  consistently 
fail.   To  continuously  record  this  failure  on  the  SBC  may 
cause  one  to  become  apathetic  and  not  try  for  improvement, 
and  thus,  result  in  a  deceleration  of  the  behavior  being 
measured.   Careful  selection  of  goals  with  appropriate 
small  approximations  to  these  goals  would  counter  this 
process.   This  accentuates  the  importance  of  individualizing 
different  behavioral  goals  for  different  subjects.   Once  an 
acceleration  or  deceleration  is  observed  on  the  self-record- 
ing device,  the  proper  changes  should  be  instituted. 
Additional  research  in  this  area  should  carefully  consider 
the  powerful  effects  of  this  reactivity  of  the  self-recording 
response.   Again,  the  particular  use  of  feedback  as  a  reactive 
agent  can  serve  to  be  a  very  valuable  tool  when  used  in  both 
school  and  clinical  environments. 

Significance 
In  addition  to  extending  the  existing  knowledge  in  this 
area,  this  research  may  have  significance  in  that  it  suggests 
new  procedures  for  curriculum  and  behavior  management  in 
classroom  situations.   It  demonstrated  that  charting  is  a 
reactive  process  and  may  serve  to  accelerate  or  decelerate 
the  behavior  charted.   Thus,  teachers  and  other  professionals 
could  utilize  this  knowledge  and  plan  interventions  which 
use  the  potential  power  of  charted  feedback.   Hopefully, 
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one  outcome  of  this  experiment  may  be  to  make  professionals 

particularly  aware  of  charting  techniques  and  to  encourage 

their  successful  use  in  academic  environments.   As  Forness 

(1973)  stated: 

Charting  of  behavioral  data  is  of  particular 
value  to  teachers  and  psychologists,  in  which 
one  records  the  frequency  of  the  occurrence  of 
particular  data  in  a  given  period  of  time  to 
establish  an  estimate  of  their  frequency. 
Charting  requires  only  clerical  skills  on  the 
part  of  the  teacher  or  observer,  particularly 
when  the  target  behavior  is  clearly  defined, 
(p.  130) 

While  Forness  (1973)  was  referring  primarily  to  charting 
techniques  for  teachers  in  the  foregoing  discourse,  one 
can  easily  appreciate,  and  this  research  project  success- 
fully demonstrates,  the  essential  function  of  self-recording 
techniques  in  facilitating  the  improvement  of  future 
educational  endeavors. 
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73 


En 

U 

w 

« 

K 

O 

u 

2  Eh 

H  CO 

W 

-  Eh 

Eh  PQ 

U  D 

W  CO 

« 

Ph    O 

o  2 

U   H 

Q 

Ph  O 

O  CJ 

Ph    Ph 

W    1 

PQ  U 

rH 

S  co 

1 

D-    H 

< 

2  3: 

CD 

Q  W 

H 

z  m 

,14 

<C  Eh 

ta 

H 

-  2 

Q  O 

W 

W   CO 

&  w 

CO   CO 

2 

•-  o 

>H     Cm 

U   CO 

3s 

p 

U  J 

u  < 

<   Eh 

o 

Fn 

U  Q 

1    2 

rH    rij 

Eh 

u 

w 

hj 

PQ 

D 

CO 

13 
(U 

a 


o 

(0 
M 

U 

o 


loo    i   oinoooooooLDLD 


I    (^CTi^T^j',=ru3cncrifNjLnr^ 


CU 

-P 

m  a 

H 

a)  e 

rd 

X>    QJ 

+J 

y  +j 

0 

3   +J 

Eh   2  < 


4-> 
U 

QJ 

H    U 

a)  >h 

-9  o 

e  o 

^  c 

2  H 


4-1 

SH  O 

CD  0) 

X  ^4 

1  M 
3  O 

2  U 


o 

M 

•H 

QJ 

■{j 

QJ 

3 

CO 

2 

o  o 
o  o 


o  m  o  o  o  o  o 

o  IT)  o  o  o  o  o 

o  co  o  o  o  o  o 

O  Ch  o  o  o  o  o 


r-  <n    i    I'CTicocoooMcocO'S'HLn 


OO     I     OOOOi-HOOOOOO 


Htsn^in^r-coaiOfHtNn'^ 


(NINtNMnooOOOHHHH 

I    I    I    I    I    I    I    I    I    I    I    I    I    I 


QJ 

£ 

■H 

4-> 

QJ 

•5 

■ 

4-1 

T3 

QJ 

i>1 

4-1 

X 

Oj 

£ 

T3 

QJ 

OJ 

4J 

T3 

4-1 

•H 

05 

> 

■H 

.y     u 

T3 

W       CD 

03      X 
4J      £ 

UJ 
Jh 

3 

0 

QJ       C 

•H 

X! 

> 

4->        rH 

rd 

05 

£ 

QJ       4-1 

QJ 

4J        O 

X 

a 

4J 

I— 

fQ 

CU        >1 

QJ 

£ 

X 

4-1 

C 

a 

c 

-O 

£ 

QJ 

QJ 

c 

V 

4-1 

4- 

•H 

4-1 

> 

03 

K 

•H 

a 

T3 

1*4 

■P 

0 

3 

4-1 

C 

O 

Sh 

•H 

QJ 

QJ 

6 

in 

X 

M 

£ 

o 

O 

3 

s 

U 

C 

4-1 

H 

H 

c 

QJ 

03 

QJ 

X 

4-1 

> 

£ 

0 

•H 

3 

4J 

Cn    r: 

0) 

en 

cn 

x: 

to 

rd 

4-> 

5 

xj 

M 

4-1 

QJ 

03 

U 

C 

QJ 

■H 

T3 

T-" 

m 

QJ 

X 

QJ 

C 

3 

T3 

•H 

W 

MH 

W 

QJ 

x; 

■H 

T3 

u 

fd 

>i 

UJ 

w 

0 

o3 

•H 

!h 

TS 

• 

3 

QJ 

0) 

0 

QJ 

4-1 

0 

Qj 

o 

< 

CO 

2 

(0     XI 

74 


rX 
o 
u 

2  Eh 
H  CO 
H 
-  Eh 
Eh  pq 
U  D 
W  CO 
« 
rx  e> 

O  2 

U  H 

Q 

Pm  O 

0  u 

«  rx 

W  I 

CQ  U 

S  CO 

D  H 

Q  W 

<   Eh 

•-  2 

Q  O 
W 

W  CO 

fX  w 

CO   CO 

2 

-  O 

>H     (X 

U  CO 

<c  w 

K  fX 
D 

U  X 

u  < 

<C   Eh 

o 

Eh 

U  Q 

1  2 

c\j  < 

Eh 
U 

w 

h3 

CQ 
D 

CO 


XI 


0 
CD 

a 

CO 


US 
>i 
U 
rd 
U 

U 

a 


0 

X 

u 

a 

rH 

OJ 

H 

X 

■9 

CD 

0 

3 

+J 

En   2  < 


XI    O 


2  H 


4-> 

JH  U 

d)  CD 

X  M 

g  n 

3  o 

2  U 


c 

O  U 

-H  0 

^  XI 

w  £ 

CD  3 

CO  2 


ooinoiniiioominini/ioin 


(noicomoi/i^oncoinninr^ 
cMCNCNfMncNnmncNnmnn 


ooooooromoooooo 
ooooooLnrooooooo 
ooooooooooooooooo 
oooa^ooa-icnoooooo 


rH    rH    rH 


^ocor^OrHrHODor^r--r-Ht^-OLn 
■^rLDLDLnu3Lni^D^DU3Lnr--ix>r~.  r- 


OOOrHOOrHiHOOOOOO 


^DaDr^crir-irHr-cnr^r^i-Hr~~OLn 


HCNrO^incflt^cnOlOHfNM'a' 
rH    rH    rH    rH    rH 


ixir^oociooo^LD^r^OrHCNoo 

CNfNCNCNnoOOOOrHrHrHrH 

I    I    I    I    I    I    I    I    I    I    I    I    I    I 

^T^i'^i/iinincninininini/i 


•H 

4-1 

X! 

(D 

CD 

XI 

+J 

4J 

a 

g 

>1 

OJ 

X 

X 

4-1 

13 

^ 

CD 
H3 

M 

•H 

CD 

> 

X      g 

■H 

"0 

Cfl        3 

rd      C 

m 

X 

Sh 

rH 

0 

CD       rd 

•H 

£       X 

> 

4-1        0 

rd 

4-1 

X 

CD 

0 

X        >i 

X 

a 

X) 

i — 

T3 

a,   n 

CD 

£ 

CD 

4-J 

C 

TS 

a 

L 

■H 

g 

> 

CD 

C 

■H 

X 

4- 

T3 

X 
rd 

Cfl 

4-1 

CD 

U 

<4H 

X 

CD 

0 

3 

Sh 

C 

Sh 

H 

■H 

0 

0 

g 

u 

■§ 

0 

UH 

3 

5 

0 

c 

4-1 

M 

^ 

a 

CD 

A3 

0 

X 

4-> 

> 

g 

0 

■H 

s 

X 

tT 

c 

0 

w 

w 

X 

rd 

rd 

X 

2 

T3 

w 

4-) 

CD 

rd 

0 

G 

0 

■H 

no 

■r-1 

4h 

0 

X 

CD 

C 

3 

Tj 

•H 

w 

m 

to 

0 

rC 

•H 

T3 

o 

rd 

>i 

Cfl 

W 

O 

rd 

•H 

H 

TJ 

• 

3 

0 

CD 

0 

0 

4-1 

u 

a. 

0 

< 

CO 

2 

re     X! 

75 


Eh 

U 

w 

« 

« 

o 

u 

2  En 

M    CO 

w 

-En 

Eh  PQ 

U  D 

W   CO 

« 

«  U 

O  2 

U  H 

Q 

Pm  O 

O  U 

a  « 

W    1 

pq  u 

ro 

S   LO 

1 

D    H 

< 

2  S 

C) 

Q  W 

H 

2  K 

Xi 

<  Eh 

rfl 

H 

•-  2 

a  o 

w 

W   CO 

Ch  w 

CO  CO 

2 

-  o 

>h  a, 

U  CO 

2  tf 

D 

U  J 

u  < 

<  Eh 

o 

■    Eh 

U  Q 

I    2 

ro  < 

Eh 

U 

w 

l-D 

a 

D 

CO 

T3 
(U 

CO 


u 

US 
5h 
3 
U 
U 
< 


a; 

+J 

u 

a 

rH    0) 

e 

rC  XI 

a) 

4J    h 

+j 

o  3 

4J 

Eh  2 

< 

X 

U 

a) 

H 

h 

(1) 

H 

■§ 

0 

u 

3 

G 

2 

H 

4-1 

U  V 

0)  0) 

XI  u 

s  u 

3  o 

2  U 


G 

0 

S-l 

■H 

<i) 

in 

■P 

d) 

3 

CO 

2 

oiniriininoinminoi/iinoo 


rHO(NLD0-)C000r^CNrnrs|'3,iX)0> 


oooor-oooooooooo 

OOOOOOOOrHOOOOOO 


o  o  o  o 
o  o  o  o 


r^oooooooooo 
o-ioocnoooooo 


OOOOrHOOr- iOOOOOO 


rH  rH   rH  rH   rH 


CNfMNNnOOOOOHHHH 
I       I       I       I       I       I       I       I       I       I       I       I       I       I 


E 

■H 

4-1 

T3 

(1) 

(U 

x 

4-1 

4-1 

a 

Es 

>1 

QJ 

X 

4-> 

4-> 

TJ 

(0. 

0) 

M 

■rH 

0 

> 

m    e 

•H 
T3 

(fl      3 

(0      c 

m 

4-1 

u 

rH 

O 

CD       (d 

■H 

^    -p 

> 

4- 

o 

rr. 

-U 

X 

a 

(1) 

4- 

>1 

X 

a 

X! 

i — 

T) 

a<  t3 

fl) 

e 

aj 

4-1 

c 

T3 

a 

c 

•H 

t 

> 

o) 

c 

•H 

4-1 

4-J 

t3 

4-> 

W 

4-> 

0 

U 

4h 

4J 

cu 

n 

3 

u 

c 

u 

u 

■r- 

0 

<i; 

h 

u 

•§ 

o 

m 

3 

S 

0 

C 

4-) 

M 

rH 

G 

0) 

ra 

CD 

> 

-§ 

4J 
0 

•H 

3 

X 

tr 

G 

QJ 

w 

in 

X 

(fl 

rd 

4-> 

3 

T3 

w 

4-> 

cu 

(Tl 

U 

c 

fl) 

■H 

11 

■<—■ 

m 

fl) 

X 

<u 

G 

3 

Tl 

■H 

U) 

144 

w 

<U 

Xi 

■H 

Ti 

u 

03 

>i 

U3 

w 

u 

(13 

■H 

in 

T3 

• 

3 

fl) 

a) 

U 

(1) 

4-> 

u 

a 

0 

< 

CO 

2 

03     XI 

76 


Eh 

U 

w 

« 

« 

o 

u 

2  Eh 

h  co 

w 

-  Eh 

Eh   CQ 

U  D 

W  CO 

5 

«  (J 

O  2 

U    H 

Q 

fc  O 

O  U 

PS  K 

W    1 

CQ  U 

«^r 

g   CO 

i 

P   H 

< 

2  S 

CD 

Q  W 

r-t 

2  a 

-U 

<C   Eh 

(tl 

H 

•-  2 

a  o 

w 

W   CO 

P^  w 

CO   CO 

2 

•«■  o 

>h  a. 

U  CO 

<q  w 

tf  5 

D 

u  ^ 

u  <c 

<  Eh 

o 

Eh 

U  Q 

I    2 

t  < 

Eh 

U 

w 

b 

a 

D 

CO 

0) 
0 

CO 


>1 
u 

Hi 

u 

u 
u 
< 


(i) 

4-1 

M 

a 

H 

cd 

b 

id 

X) 

dj 

+j 

h 

-P 

n 

3 

4-1 

H 

2 

< 

+J 

Sh  o 

cu  cu 

X!  u 

g  n 

3  o 

2  U 


c 

o  u 

•H  0) 

co  X! 

co  g 

a;  9 

co  2 


oldo    |    LnLDLDoomoooLn 


"=J"    LD    <Ti 
CM  (N   CN 


<tiOi— irn-^r^cocDCNia^ 


o 

o 

o 

o 

o 

o 

o 

ro 

o 

00 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

LD 

o 

C£> 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CO 

o 

CO 

o 

o 

o 

o 

o 

o 

o 

o 

o 

c 

<r 

o 

CTi 

o 

o 

o 

l-t 

1— 1 

rH 

H 

H 

H 

1— 1 

rH 

i-H 

rH 

H 

CO  H   CO     I     (TrHncDOOLDCDCD'^'lTi 


OOO     I     OOOOrHOtHOOO 


co  h  co    i    CTirHro^or^ininvo'j'Cn 


r— )CNC)'*ir)CCI[^-CO<TiOrHC\)rO'<3' 


vDr^comoM^inoi^OHiMco 

MOlCJINnoOOOOHHiHH 

I    I    I    I    I    I    I    I    I    I    I    I    I    I 


TJ 

CD 

CD 

J3 

4-1 

4-1 

Q, 

6 

>1 

CD 

X! 

4-1 

4-1 

X) 

(0 

CD 

in 

•H 

0) 

> 

x    e 

■H 

CO       3 

fC      c 

CO 

4- 

M 

rH 

0 

a 

(fl 

•rH 

X- 

4-1 

> 

4- 

0 

ra 

4-1 

A 

a 

CD 

4- 

>1 

X! 

a 

£} 

H 

T3 

a  'd 

CD 

e 

0) 

4-1 

0 

13 

a 

u 

•H 

e 

> 

CD 

o 

•rH 

4-1 

4-1 

■n 

4-1 

CO 

4-1 

CD 

u 

44 

4J 

CD 

0 

D 

U 

C 

u 

Sh 

•H 

0 

CD 

S 

0 

•§ 

0 

m 

3 

£ 

0 

a 

4J 

Jh 

H 

c 

0 

(0 

CD 

X! 

4-1 

> 

E 

0 

•H 

3 

4J 

CT 

c 

CD 

CO 

CO 

X! 

m 

IT) 

4-1 

S 

T3 

CO 

4-1 

CD 

(0 

U 

£ 

CD 

•H 

T3 

■i— l 

m 

CD 

fl 

CD 

C 

3 

<T3 

■H 

co 

4H 

CO 

CD 

.c 

•H 

T) 

o 

its 

>l 

co 

W 

0 

fa 

•H 

H 

T3 

• 

^ 

CD 

CD 

u 

CD 

4-> 

0 

a 

0 

< 

CO 

2 

ifl     £3 

77 


Eh 
U 

w 
ft 
ft 
o 
u 

2  Eh 
H   CO 

w 

-  Eh 

Eh  ft 

U  D 

W  CO 
ft 

ft  O 

O  2 

U   H 

Q 
fa  O 
O  U 

a  « 
w  I 
ra  u 

S  w 

D  H 

a  w 

<C  Eh 

•-  2 

Q  O 
W 
W  CO 

ft  w 

CO   CO 

2 
'-  o 

>H     ft 

U  CO 

<  w 
ft  ft 

D 

U  ft 

CJ  < 

<C  Eh 

O 

ft 


u 


X 

<D 
0) 

CO 


o 
(D 
n 

u 
u 


T3 

CD 

-M 

U   Ch 

rH 

QJ   g 

IT) 

X)   CD 

+J 

g  4-> 

n 

3  -P 

H 

2  < 

-p 

^  u 

CD  0) 

X!  >H 

g  M 

3  o 

2  U 


c 

0 

Vh 

•H 

<D 

CQ 
CO 

fj 

QJ 

P 

CO 

2 

in    i   ooLninLnooLnoooLD 


I   cuflutDiMinoiHoom^ 
l    (NfNicNiCNCNtNfMnmmcNoo 


o    i    o  o 


o    i    o  o 
O     I    o  o 


o  o  oo  o  o  o 
o  o  r^  o  o  o 
o  o  r~  o  o  o 
O  O  CTi  o  o  o 


o  o  o  o 
o  o  o  o 


I    vDCNnr^LfioooroooootTi 


O  I  OOOOHOOOOOOO 


(Ti     I     ICtNmh'J'OCOflOOCOm 

•*    i   ■^inioin^ioin^DwiDinkD 


HfNro^in^i^cocriOrHfNn^ 

rH    H    rH    rH    H 


VDMDCnOCl'JirnOhOHNn 
CNCNCNrsirooOOOOHHHH 
I      I       I       I       I       I       I       I       I       I       I       I       I       I 


•H 

4J 

-a 

0 

0) 

xi 

4-1 

4J 

Cu 

g 

>1 

0) 

XI 

4J 

4-J 

V 

ID 

CD 

in 

■H 

CD 

> 

r*    g 

■H 

CO       3 

ID       C 

CO 

4-> 

Sh 

H 

0 

0)       fD 

•H 

.C      -P 

> 

4->       0 

(D 

4-1 

JZ 

CD 

CD 

4-1    >1 

X 

CD     X! 

H 

X3 

a     T3 

CD 

E 

CD 

4-1 

C 

T3 

a 

C 

•H 

g 

> 

0) 

C 

■H 

+J 

4- 

T5 

4-) 
Hi 

cr 

4-1 

a 

0 

<4H 

4- 

0) 

0 

3 

M 

C 

U 

M 

■H 

0 

CD 

g 

u 

•g 

O 

44 

3 

5 

0 

C 

-P 

H 

rH 

c 

cu 

03 

(1) 
> 

■J3 

4-1 

0 

■H 

3 

4-> 

tn    c 

0) 

co 

CO 

X! 

(D 

(D 

4-> 

3 

T3 

CO 

4-1 

CD 

(D 

CJ 

c 

(1) 

•H 

T3 

•r— 

m 

QJ 

X! 

cu 

C 

3 

T5 

•H 

CO 

MH 

CO 

0) 

J3 

■H 

t) 

U 

(0 

>i 

co 

w 

U 
fD 

■H 

U 

HD 

• 

3 

tu 

0) 

U 

0) 

4-1 

U 

a. 

0 

< 

CO 

2 

(D     X! 

78 


PC 

o 
u 

2  Eh 
H  CO 
W 
-Eh 
Eh  CQ 
U  D 
W  CO 

s 

Pi  o 

O  2 

U  H 

Q 

tn    O 

o  u 

«  « 

W  I 

CQ  U 

S  CO 

P  H 

12  S 

Q  W 

<  Eh 

Q  O 

w 

W   CO 

Cm  W 

CO   CO 

2 

-  o 
>h  a, 

u  CO 

<  w 


0) 
CO 


u 

(I! 

p 
U 

u 

< 


cu 
-p 

P.    CX 
•H    OJ    E 

to  £5  aj 
-P  g  -p 
O    3  -P 

Eh2< 


0 

flj 

P, 

p 

ci) 

P 

X\ 

0 

\- 

() 

3 

c 

<J 

H 

-p 

P  u 

0)  OJ 

£5  P 

e  u 

p  o 

2  U 


o 

u 

•H 

(I) 

CO 
CO 

■§ 

0) 

3 

CO 

2 

I    OLnoooininoooooLn 


l    r^ijDcxioocrirsjr^ooHroroom 


oooooooooooo 
oooooooooooo 
oooooooooooo 
oooooooooooo 


I   <jmkDvocoininii)(\\c^oH 
I    •^rLDLnLnLnvDr^r-oococoooa^ 


I ooooooooooooo 


I   ■<3,c">i£>ir>ooir)Lni£>c\]i£>i£>OrH 
I    ^ininincn^^-i^cocococsoi 


rHfSfO'l,in«JMJ)(JlOHtNnTJ 


(NtNCNCN^OOOOOi— IrHi— liH 
I       I       I       I       I       I       I       I       I       I       I      I       I       I 


(1) 

b 

•H 

+J 

n 

(1) 

OJ 

x 

P 

p 

a 

b 

>i 

0) 

£ 

p 

p 

TJ 

td 

0) 

P 

■H 

OJ 

> 

-*    e 

■H 
T3 

CO       3 

ra     c 

CO 

-p 

P 

H 

O 

OJ      13 

•H 

XI      P 

> 

-P      0 

ta 

P 

X 

(1) 

(!) 

4- 

>i 

X) 

a 

£3 

i — 

'■n 

&   t) 

cu 

E 

OJ 

p 

r 

ti 

(X 

c 

•H 

h 

> 

OJ 

C 

■H 

p 

4- 

T3 

p 

01 

cr 

P 

(1 

U 

m 

4- 

O) 

o 

3 

p 

C 

P 

p 

■i- 

0 

(l) 

B 

0 

■§ 

n 

m 

3 

& 

0 

c 

p 

p 

rH 

C 

OJ 

01 

a: 

xi 

P 

> 

i 

0 

■H 

3 

p 

LT 

c 

QJ 

tn 

0] 

X 

ai 

13 

P 

S 

13 

CO 

p 

(1) 

01 

U 

C 

cu 

•H 

T3 

•r-i 

m 

(!) 

X! 

<D 

C 

3 

T3 

•H 

10 

M-l 

CO 

a) 

X! 

•H 

TJ 

u 

03 

>i 

to 

w 

O 
03 

■H 

P 

13 

• 

P 

(]J 

Q) 

0 

(1) 

P 

u 

a 

O 

<c 

CO 

2 

(0     X) 

79 


Eh 
U 

a 

« 

o 
u 

2  Eh 
H  CO 
W 
-  H 
Eh  CQ 
U  D 
W  CO 
« 

«  o 
o  2 

U  H 

Q 

Pn  O 

O  U 

«  « 

W  I 

CQ  U 

S  CO 

P  H 

2  S 

Q  W 

<  Eh 

•-  2 
Q  O 
W 

W  CO 

Ch  w 

CO   CO 

•-  o 

U  CO 

gg 

D 

U  ^ 

U  < 

<  Eh 


U  Q 
I  2 
>  < 

En 

U 

w 
id 

CQ 
D 
CO 


0) 

a 

CO 


u 

H 

u 
u 

< 


nd 

d) 

-p 

H 

a 

rH 

a) 

fc 

03 

4-> 

-y 

a; 

4-> 

0 

^ 

4-> 

H 

2 

<; 

4-> 

0 

0) 

u 

u 

Q) 

u 

XI 

0 

i 

o 

3 

c 

2 

H 

+J 

M    O 

■a  m 

§  u 

P  o 

2  U 


G 

O  H 

■H  OJ 

CO  X) 

w  E 

0)  P 

co  2 


oiriLn  i  minoooooLnoo 

•    •    •  I 

H  ro  W3  I  hVflHHHtMHO^f 

CMCNtN  i  CNCNironromronroro 


o  o  o  i  o  i— i  o 

o  o  o  I  O  rH  o 

O  O  O  I  O  CO   o 

O   O   O  I  OITlO 

...  I  .    .    . 

rH    rH    rH  I  rH             rH 


O  O  O  O  O  O  O 

o  o  o  o  o  o  o 

o  o  o  o  o  o  o 

o  o  o  o  o  o  o 


t  ^f   IT1     I     lT|LnU3VOU3VDkDy)y3kD 


OOO     I     OrHOOOOOOOO 


CNr-ro    i   LnrsiojcNCN^CMrHoooo 
^  «^  in    i    inixiiX)ir>^iX)yD«3U3u> 


HiNn^irnohcaaiOHiNrof 

rH    rH    rH    rH    rH 


vDr-cocrion^Lnixii^OrHCNro 

(M(N(NOjrnoOOOOHHHH 
I       I       I       I       I       I       I       I       I       I       I       I       I       I 

'j^f^fini/iininirnninmin 


0) 

£ 

■H 

4J 

T3 

QJ 

dJ 

X3 

4-> 

4-1 

0, 

e 

>1 

0) 

X) 

4-> 

4-1 

H3 

(15 

(1) 

M 

■H 

QJ 

> 

X    E 

■H 
T3 

CO        3 

it      c 

CO 

-P 

M 

rH 

0 

d)        03 

■H 

XI      +J 

> 

-P        0 

03 

4-> 

x: 

CD 

dJ 

4-1        >i 

X! 

0)     X! 

r— 

'u 

a  v 

dJ 

E 

<u 

4-1 

C 

T3 

0, 

c 

•H 

E 

> 

01 

c 

■H 

4-1 

4- 

'O 

4J 
03 

tf 

4-> 

a 

0 

M-l 

4-1 

0) 

0 

P 

Sh 

c 

>H 

U 

•H 

0 

QJ 

E 

u 

X 

E 

0 

"44 

P 

5 

0 

c 

4-1 

U 

rH 

C 

dJ 

03 

0) 
> 

fj 

4J 

0 

•H 

3 

4-1 

C7>      C 

0 

CO 

CO 

X! 

03 

03 

4-1 

5 

-a 

CO 

4J 

QJ 

03 

O 

c 

0) 

■H 

T3 

■i— 

M-i 

0J 

X) 

CU 

C 

3 

T3 

■H 

co 

M-l 

CO 

CU 

rC 

•H 

n 

u 

03 

>H 

CO 

W 

U 

03 

■H 

U 

T3 

. 

P 

QJ 

CU 

U 

QJ 

4-1 

O 

a 

0 

< 

CO 

2 

03     X! 

80 


En 

U 

g 

tf 

o 

u 

2   Eh 

H   W 

W 

-  Eh 

^  pa 

U  D 

W  CO 

s 

«  u 

O  3 

U   H 

Q 

h  O 

o  u 

«  tf 

W    1 

P3  U 

CO 

S  co 

1 

P   H 

< 

2  S 

(!) 

Q  W 

rH 

2  K 

X 

<   Eh 

01 

H 

■«  2 

Q  O 

W 

W   CO 

Cm   W 

CO  CO 

22 

•-  O 

>h   Cm 

U  CO 

2  & 

o 

U  Xi 

u  < 

<  Eh 

O 

Eh 

U  Q 

1    Z 

00    i< 

^ 

U 

w 

r-J 

m 

D 

CO 

0) 

<D 

CO 


>1 

u 
ft) 
u 

u 

u 

<: 


ooo    i    oomooooiriOLn 


(ij 

+j 

!h 

a 

H 

<d 

b 

fO 

X 

■g 

O 

^ 

x 

H 

s 

«; 

X 
n  u 

0)    0) 

6  sh 
P  o 
S  U 


ro  n  (N 
cm  cm  ro 


ooo 
ooo 

O  O  O     I 
O  O   O     I 

...    I 


I    o  o  o  o  o 
I    o  o  o  o  o 


o  o  o  o  o 
o  o  o  o  o 
oooooooooo 
oooooooooo 


H       I      rH    rH 


V£)  AD   ^T 

«*  ■>*  l*D 


I     CD^DHCOOtMCOrOkDOl 


OOO  I  oooooooooo 


W^^     I     CDUJHOlOINCOrHDOi 

^  *3<  U3    I    vD^r>^co(nr>cocorji 


HNfi<crin^)r>cocnoHrNf,irr 

rH    rH    rH    rH    rH 


^or^oocTiom^Ln^r^OrHrMm 

CNCNfNJOjnOOOOOrHrHrHrH 

I    I    I    I    I    I    I    I    I    I    I    I    I    I 


(1) 

e 

■H 

X 

T3 

CD 

0) 

X 

X 

4-> 

CX 

k 

>1 

CD 

XI 

4-1 

4-) 

T1 

CO 

0) 
X3 

u 

•H 

0) 

> 

x:     g 

•H 
T) 

co      3 

rfl      C 

CO 

X 

u 

rH 

o 

CD       rtj 

•H 

x:    x 

> 

4- 

n 

m 

4-) 

X 

a 

GJ 

4- 

>i 

X 

a 

x 

i — i 

HT5 

a  t3 

(1) 

g 

m 

4-> 

r 

T) 

a 

u 

■H 

b 

> 

(i) 

0 

•H 

X 

X 

T3 

X 

ra 

a 

X 

a 

O 

m 

-p 

0) 

n 

D 

^4 

G 

Sh 

M 

■r- 

() 

<i> 

t 

O 

X 

g 

(1 

m 

g 

(S 

o 

c 

X 

H 

rH 

c 

0 

<T? 

0) 

> 

■g 

X 
0 

•H 

3 

X 

tr 

C 

a) 

CO 

co 

X 

m 

aj 

X 

.■3 

13 

CO 

+J 

CD 

m 

O 

C 

<1) 

•H 

T> 

■Hi 

4-1 

a) 

XI 

0) 

c 

3 

•Xi 

•H 

CO 

m 

co 

(1) 

X 

•H 

T3 

U 

(T3 

>1 

CO 

w 

O 
fO 

■H 

u 

T) 

. 

G 

(D 

flj 

u 

(1) 

X 

u 

a 

0 

< 

CO 

2 

rfl     X) 

81 


En 

U 

w 

cc 

K 

O 

u 

2  H 

H   CO 

W 

■*Eh 

Eh   CQ 

U  D 

w  co 

s 

«  u 

O  13 

U  H 

Q 

fa  O 

O  U 

«  « 

W    1 

CQ  U 

en 

S  CO 

1 

P   H 

< 

2  3: 

Ci) 

Q  W 

r-l 

2  K 

XI 

<  En 

01 

H 

-  2 

Q  O 

H 

W  en 

Cm  w 

1X1  CO 

2 

-  O 

>H     P4 

U   CO 

<  W 

tf  s 

D 

u  X\ 

u  <; 

<  Eh 

o 

Eh 

en  rtj 

Eh 
U 

w 

PQ 

D 
CO 


ID 
CU 

0) 

a 

CO 


o 

rd 
M 

U 

u 


TJ 

fl) 

4-> 

u 

a 

rH     CU 

h 

fC)  X! 

(i) 

-p  H 

+j 

0   3 

+J 

Eh  2 

< 

■p 

h  U 

cu  <d 

X}  H 

b  m 

3  o 

2  U 


C 

o  u 

•h  cu 

CO  X) 

co  S 

0)  3 

co  2 


OLDO  I  LnOLDLDOOLDLnoO 

•     •     •  I 

CO  CT\  rH  |  lO'd'^'irHDHOO^y) 

i— i  i— i  cm  i  fNCMtNCNNPimnnn 


o 

o 

O 

O 

CM 

o 

O 

CO 

o 

o 

o 

o 

o 

o 

o 

o 

O 

en 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

p» 

o 

O 

CO 

o 

o 

o 

o 

o 

o 

o 

o 

O 

en 

o 

o 

en 

o 

o 

o 

o 

o 

H 

rH 

rH 

rH 

rH 

H 

H 

rH 

rH 

rH 

H 

cd  en  cm 
n  ro  ^r 


I     rHOOCnrHCNirMiHrHCOCN 

I    Ln^^LnLncovoixJcor^- 


o  o  o    i    o 


OOrHOOOOO 


IX)  en  rsj 

n  n  ^r 


I     HhCTiHHfNHHCOfN 


HfNn<jirnDM»moH(Njro<j 

rH    rH    rH    rH    rH 


yDr^oocnoro^LD^or^OrHCNro 

NMNOjrOOOOOOrlHHH 
I       I       I       I       I       I       I       I       I       I       I       I       I       I 

■rf'j'd'^'fi/iinioiriifiioioinin 


fl) 

b 

■H 

4J 

rrs 

fl) 

0 

X! 

4-J 

4J 

a 

b 

>1 

ai 

X5 

-p 

+J 

T) 

ID 

0) 

M 

■H 

0) 

> 

X 

fi 

■H 

CO 

3 

ra 

a 

(0 

4J 

r4 

rH 

n 

CI) 

fO 

■H 

JG 

4-1 

> 

V 

o 

m 

4J 

x: 

(!) 

0) 

+J 

>1 

£l 

0! 

rH 

A 

Tl 

iX 

T5 

(1J 

b 

(i) 

4-1 

0 

X3 

a, 

u 

■H 

b 

>     cu 


0 

U 

4-1 

4-) 

CI) 

n 

P 

H 

c 

H 

M 

■r- 

0 

fl) 

B 

0 

■jp 

o 

4-1 

3 

5 

O 

c 

4-) 

u 

rH 

c 

CU 

ra 

cu 

X) 

4J 

> 

B 

o 

•H 

3 

4J 

CT 

c 

CU 

co 

CO 

jG 

m 

rci 

4-1 

T) 

C/J 

4-1 

0) 

(11 

u 

c 

cu 

■H 

TS 

•r~i 

4-1 

(1) 

XI 

CD 

c 

3 

Ti 

■H 

co 

HH 

CO 

a) 

X 

•H 

TJ 

U 

td 

>1 

CO 

W 

u 

(fl 

•H 

H 

T3 

• 

3 

(1) 

(l) 

U 

cu 

4-> 

u 

a 

0 

<c 

CO 

2 

<fl     X! 

82 


Eh 
U 

W 

« 

o 
u 

S3 

H  EH 
CO 
-  W 
Eh  Eh 
U  CQ 
W  D 
K  CO 

O  U 
U  2 

H 
Ph  Q 
O  O 

U 

W  K 

§  U 
D  CO 
IS  H 

Q 

2  W 
<  X 


Q  2 

W  O 

w 

fX,  CO 

CO  w 

CO 

•-  2 

>H  O 

U  (X 

<;  co 

K  W 

p  3 


u  r4 

<  < 

Eh 

O 
••  Eh 
U 

CQ  Q 
co  2 
I    < 


£1 


T3 

0) 

a 

CO 


>1 

o 

03 
P 

3 

u 
u 

i< 


T3 

0 

4-1 

P 

0, 

rH 

0) 

b 

to 

4-> 

■p 

0) 
4-> 

0 

3 

+J 

H 

2 

<! 

&     P 

3  o 
2  U 


c 

0 

P 

•H 

aj 

en 

fj 

aj 

3 

CO 

2 

m  in  m    i    oinmuioomomo 


I     ^CXKNKNfO^LnMNLn 


o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

H 

rH 

rH 

rH 

rH 

rA 

rH 

rH 

rH 

r-i 

^-t 

rH 

r-t 

roc")^    i    LnLncocD**Dcor^r-oo<T\ 


ooo  i  oooooooooo 


n  Is-  in    i   cNr^-LnmiyOOO!— i^rino 
m  m  ■rr    \   LnLncoco»£>cc>r~-r^<xio~\ 


rHrgn^invDr^ajffiOrHtNjm^' 


IDt^CDCTlon^finiiJhOHlNM 
CNCNCNCNmOOOOOrHrHrHrH 

I       I       I       I       I       I      I       I       I       I       I       I       I       I 


■H 

4-> 

t) 

CD 

(D 

X 

+J 

+J 

a 

e 

>< 

CD 

JQ 

4-> 

4-1 

n 

rd 

CD 

p 

■H 

CD 

> 

.*     e 

•H 

en     3 

ft)      c 

cn 

-p 

P 

rH 

0 

CD       rd 

■H 

XI       -U 

> 

4J        0 

rd 

4-> 

x; 

0 

CD 

4J        >i 

-Q 

0)      X! 

rH 

TJ 

D.     TJ 

CD 

E 

0 

+J 

C 

TJ 

a 

c 

•H 

B 

> 

0) 

c 

•H 

4-1 

4- 

T3 

4-) 
CO 

cr 

4-1 

a 

O 

4-1 

+j 

CD 

0 

3 

P 

C 

in 

P 

■H 

0 

CD 

e 

O 

S 

0 

m 

3 

3 

o 

3 

-p 

P 

rH 

c 

CD 

rd 

0 

£1 

4J 

> 

E 

0 

•H 

3 

4-1 

tj 

C 

0 

cn 

cn 

X 

<d 

rd 

4J 

3 

T3 

cn 

4-> 

a) 

rd 

o 

c 

0 

■H 

T3 

T* 

44 

0 

43 

CD 

C 

3 

T3 

•H 

cn 

44 

cn 

0 

x; 

■H 

T) 

o 

rd 

>i 

cn 

w 

U 

•H 

P 

T3 

. 

3 

0 

CD 

CJ 

0 

-P 

U 

Q, 

0 

< 

CO 

2 

rd     X! 

8  3 


Eh 

U 

3 

K 

O 

U 

P 

H 

Eh 

-  CO 

Eh  W 

U   Eh 

w  m 

«  D 

Pi   CO 

O 

u  u 

r3 

Cm   H 

O  Q 

O 

Pm  U 

w 

CQ   Cm 

g     1 

P   U 

H 

P   CO 

H 

H 

1 

Q  2 

< 

P 

<  w 

QJ 

B 

H 

Eh 

X! 

■  •* 

(fl 

Q  2 

H 

W  O 

W 

Cm   CO 

CO   W 

CO 

-  Z 

>H    O 

U  Cm 

<C    CO 
K   W 
P  2 

U 

U  J 

<c  < 

Eh 

O 

••   Eh 

U 

CQ   P 

CO  Z 

1    < 

CM 

H 

Eh 

U 

w 

p 

pq 

P 

CO 

X! 


0 

QJ 
Cm 
CO 


>1 
U 

ro 
!h 

d 

U 
O 


T3 
QJ 

44 

M    Cm 

h  a)  g 
rd  X!  <D 

+j  |  +j 
o  3  +J 

Eh   2  < 


U 

CI) 

M 

u 

fl) 

u 

o 

0 

}— 

o 

3 

c 

Z 

H 

4-> 

n  o 

CD  CD 

j5  M 

E  >H 

3  O 

2  U 


n 

u 

•H 

CU 

en 

fj 

a> 

C3 

CO 

Z 

LOOO     I     OOOOOLDO     I     oo 


<J\   CO    CO 

iH  cm  n 


r~  h  ^r  en  o  ro  r- 

n  ^  ^  ^  in  in  in 


^r  en 
m  ld 


ooo    i    ooooooo    i    oo 


o  o 
o  o 
o  o 


O  I  OOOOOOO  I  oo 
O  I  OOOOOOO  I  oo 
O  I  OOOOOOO  I  oo 


«H    H    H      I      H    H    H    H 


CTi  tO   1*0 

nirni) 


f  N  03  CO  O  h   "31 

r-co  ro  moon 


HH     I    HH 


OOO  I  OOOOOOO  I  oo 


CT1U3U3     I     ^  CN   CO  CO  O  l^  "S*     I     oooo 

n  in  id    i   r^cooocnooiH    i   oh 
H  H  iH     I    rH  H 


HtNfo^ininr^cofjioHfNMT 

rH  H  H  H  H 


WMBWofn^inusr^oHcMro 

CNCNlCNrsirOOOOOOHHHH 

I    I    I    I    I    I    I    I    I    I    I    I    I    I 

^"^^ri^minininininininin 


fl) 

E 

•H 

44 

p 

fl) 

CD 

P 

P 

+4 

Cm 

b 

>1 

(D 

P 

4-> 

44 

T1 

rd 

CD 
P 

Sh 

■rH 

CD 

> 

^    e 

•H 
P 

U5        3 

rd      C 

en 

+J 

rH 

H 

0 

CD      rd 

•rH 

P      -P 

> 

■P        0 

rd 

44 

P 

CD 

CD 

P       >, 

P 

CD      XI 

r— 

TS 

Cm     P 

CD 

f= 

CD 

44 

( 

P 

P 

C 

•H 

h 

> 

CD 

r 

■H 

4-1 

4- 

P 

rd 

cr 

P 

fl 

U 

H 

H 

CD 

0 

D 

Sh 

C 

Sh 

U 

■i- 

0 

CD 

e 

u 

■g 

o 

m 

3 

15 

0 

C 

4-1 

(H 

H 

c 

CD 

rd 

CD 
> 

■§ 

P 

n 

•H 

3 

4-1 

Cn     C 

0) 

tfl 

w 

p 

IT1 

rd 

44 

^ 

P 

en 

+4 

CD 

rd 

U 

C 

a) 

•H 

P 

•r— 

m 

CD 

■§ 

CD 
P 

G 
•H 

en 

44 

to 

(1) 

X! 

■H 

P 

u 

rd 

>i 

cn 

W 

rj 

ra 

■H 

rH 

P 

• 

3 

CD 

CD 

u 

CD 

P 

u 

a 

0 

< 

CO 

2 

rd     XI 

84 


Eh 

U 

GO 

(X 

K 

O 

U 

2 

H   ^ 

GO 

-  w 

Eh   Eh 

U  CQ 

W   D 

Ph   00 

« 

o  a 

u  2 

H 

Pl,    P 

o  o 

u 

K 

w  « 

CQ     1 

g  U 

CM 

D  GO 

H 

2    H 

1 

s 

< 

Q 

2  W 

01 

<c  re 

rH 

Eh 

XI 

■- 

m 

Q  2 

H 

W  O 

w 

Oi   00 

00  w 

00 

•-  2 

>H     O 

U  ft 

<C   00 

d  tf 

u 

U  J 

<  «< 

Eh 

o 

••   Eh 

U 

«   Q 

00  2 

1     < 

O0 

rH 

Eh 

u 

w 

1-1 

CD 

D 

00 

(1) 
<d 
a 

00 


o 

M 

u 

u 

< 


T3 

(1) 

P 

in 

& 

H 

a; 

fc 

r0 

■§ 

CD 
-P 

O 

3 

-P 

Eh 

2 

< 

+J 

Vh  o 

<D  0) 

A  >H 

e  sh 

3  o 

2  u 


a 

o  u 

■h  a) 

03  X) 

to  S 

ai  3 

00  2 


oloo    i    LnoLnocinooLno 


air^fro^rr^c»u3cocM 

(NtNtNmoirifinn^ 


1    o 

o 

o 

03 

o 

o 

o 

o 

o 

o 

1    o 

o 

o 

<tf 

o 

o 

o 

o 

o 

o 

1    o 

o 

o 

CO 

o 

o 

o 

c 

o 

c 

I    o 

o 

o 

en 

o 

o 

o 

o 

o 

o 

rH   H     I     .H  rH  iH 


or^o    i    cTi^cTi^Dcoin^cNr-^r 


rH   O   O     I     OOOrHOOOOOO 


tTir^o    i    cri"a,tTiLnooLn^rMt~-'^ 


Hrviori<jLrno^»<TiOHCNiro^' 


VDMXKnOfl^inin^OHINrO 
(NtNMOinoOOOOHHrHH 

I    I    I    I     I    I    I    I    I    I    I    I    I    I 


(D 

E 

•H 

-P 

TJ 

Q) 

QJ 

x: 

4-1 

4-1 

a 

e 

>1 

CD 

X! 

4-1 

4-1 

TJ 

ra 

(D 
T3 

P 

•H 

CD 

> 

X     s 

■H 
T3 

to      P 

ft)      c 

to 

+J 

h 

rH 

0 

0)      fO 

•H 

X!      -P 

> 

-P      O 

id 

4-1 

X! 

a 

0 

4- 

>1 

X 

a 

X! 

i — 

T3 

a  T3 

(D 

E 

<D 

P 

C 

T3 

a 

c 

•H 

E 

> 

CD 

c 

•H 

■P 

4J 

13 

4-> 

co 

to 

-P 

0> 

0 

m 

4J 

0) 

0 

P 

H 

C 

iH 

H 

■H 

0 

<D 

E 

0 

fj 

O 

MH 

P 

3 

0 

C 

4-1 

in 

rH 

c 

CD 

CO 

0) 

> 

"g 

4-1 
0 

■H 

P 

4-> 

CT 

C 

CD 

tfl 

co 

X! 

ra 

CO 

4-> 

s 

T3 

co 

4-1 

<D 

CO 

U 

C 

tu 

■H 

Ti 

■n 

MH 

CD 

xi 

CD 

£ 

p 

T3 

•H 

(0 

m 

to 

CD 

x; 

•H 

TD 

u 

CO 

>1 

to 

W 

O 
CO 

•H 

H 

T3 

• 

p 

(U 

(D 

U 

CD 

4-1 

U 

a 

0 

< 

00 

2 

fC      X! 

85 


u 
w 

o 

u 

H   Eh 

a] 
»  W 

Eh  Eh 

U  CQ 

W  D 

K  CO 
« 

o  u 

U  2 
H 

Pm  Q 
O  O 

u 

a 
w  K 

s  u 

D  CO 
Z  H 
S 
P 

z  w 

Eh 

Q  2 

W  O 
W 

di   CO 

co  Pa 

CO 

-  z 

>H    O 

U  fr 

<q  co 
K  w 

D  3 

u 

U  J 

<  < 

En 

O 
••  Eh 

u 

pq  Q 
co  z 
i    < 


X 


T3 

0) 
CD 

ft 

CO 


>1 
u 

u 
u 

< 


xj 

o) 

x 

M 

a 

H 

a) 

e 

X 

■y 

a) 

x 

0 

3 

+j 

fcH 

z 

< 

M  CJ 

0)  <1) 

-9  *H 

e  m 

^  o 

z  u 


c 

o 

u 

■H 

CD 

CO 

f 

QJ 

3 

CO 

z 

LncnoLniooLDOoi     i   oin 


r^  r^  cn  in 

H  H  OJ  (M 


<N  >x>  <n  cr>  cn  | 
oo  cn  oo  cn  on  I 


oooo     I    OOO00M"     i 


o  o  o  o 
oooo 
oooo 


I    o  o  o  cn  ^r 
I    o  o  o  co  co 

I    ooomcri 


in  in  *r  r-\ 
a  oo  ^  in 


I    ■=*  CN  LD  CO  'ST 
I     IX)  IT)   CX)   LD   CX) 


co  on 
r^  co 


OOOOIOOOr— li— 1|       100 


mici'j'H   i  fiNinhn   I     icon 
nrn^in    j    iDin^DLncD    i     ir^co 


rHojeo^iokor^coaiOrHMro^' 

X    X    tH    ■— I    rH 


cDr^MCTiorn^Lnoi^oHCNrn 

(NNMINnoOOOOHHHH 
I       I       I       I       I       I       I       I       I       I       I       I       I       I 

^^^"^"ji/iincninininLninin 


CD 

E 

■H 

4-> 

T3 

CD 

0) 

X! 

4-) 

X 

CU 

E 

>1 

QJ 

XI 

4-1 

X 

T) 

ra 

CD 
T3 

U 

•H 

CD 

> 

n* 

•9 

■H 

cn 

^ 

fO 

c 

cn 

X 

u 

H 

0 

CD 

cn 

■H 

x 

4-) 

> 

4J 

o 

CO 

X 

x 

<u 

q 

+j 

>1 

X 

CD 

X! 

rH 

xj 

Q 

x> 

CD 

E 

0) 

X 

0 

13 

CX 

u 

•H 

E 

> 

QJ 

0 

•rH 

X 

-p 

T3 

X 
re 

cn 

X 

0 

U 

m 

4-> 

0) 

0 

2 

M 

c 

M 

u 

■H 

0 

QJ 

E 

0 

X 
E 

0 

4-1 

3 

s 

0 

d 

X 

u 

rH 

c 

0) 

(T3 

CD 

> 

■g 

X 
0 

•H 

3 

X 

Cn 

c 

CD 

CO 

cn 

X 

(13 

rcj 

X 

3: 

TS 

CO 

X 

0) 

rti 

u 

c 

(1) 

■H 

XS 

■n 

4-1 

CD 

-B 

CD 
X) 

C 
■H 

cn 

144 

cn 

CD 

X! 

•H 

T3 

u 

rO 

>i 

CO 

ta 

o 

03 

■H 

U 

T3 

3 

<D 

cu 

O 

CD 

+J 

CJ 

CX 

0 

< 

CO 

z 

co     X! 

86 


X 
rd 
En 


Pi 
O 
U 
2 
H   Eh 

co 

-  H 

Eh   Eh 

U  pq 

W  D 

PI   CO 

« 

o  o 

U  2 

H 

fa    Q 

O  O 

u 

w  a 
m  i 
§  u 


Q  2 

W  O 

w 

Oh    CO 

CO    W 

CO 

•-  s 

>H     O 

U  Pi 
<C  CO 
K    W 

D  PI 
U 

U  J 

<  < 

Eh 

O 

••  Eh 
U 

CO  Q 
CO  2 

I    < 


X! 


T3 
QJ 
QJ 


0 

3 

u 
u 


ts 

QJ 

+J 

H 

Oj 

1— 1 

G) 

h 

rd 
4J 

"1 

0) 

-p 

0 

D 

+j 

fcH 

2 

< 

-P 

0 

tu 

u 

u 

QJ 

u 

X} 

o 

t-- 

() 

P 

c 

2 

H 

4-1 

Sh    U 

CD    CD 

3  o 

2  U 


c 

o 

>H 

■H 

01 

CO 
CO 

f 

CD 

3 

CO 

2 

omoinminoinoo  i  looo 
I  -.. 

HfNWI/lMSCOOOfl  I  CNCNCO 

r- IHHHiHHH(N(NN  |  OOCNCN 


O  O  O  O   O   O  O 

o  o  o  o  o  o  o 

O  CD  O  O  O  O  O 

O  CTi  o  o  o  o  o 


o  o  o 
o  o  o 

o  o  o 


H    r-<    rH    rH    iH 


CNLDOJcHLnr^COiHOCD     I     LD^fCN 
rsiCNrocooororo^r^r'^r    |    ^  ^  ld 


Oi— IOOOOOOOO     I    ooo 


CN-^tNrHLnr^CDiHOCD 


I    in  ^r  (N 

I    ^p  ^  in 


HMM^irnDI^OOCTlOHOJCI^ 


CNCNCNfMrOOOOOOrHrHrHrH 

I    I    I    I    I    I    I    I    I    I    I    I    I    I 

^"^'jf'^ininLnininLniriinLn 


QJ 

e 

■H 

+J 

X3 

Q) 

QJ 

X! 

-P 

4-1 

a 

£ 

>1 

CD 

XI 

4J 

4-1 

TS 

03 

QJ 

u 

•H 

CD 

> 

a:    e 

•rH 

CO        3 

(0      c 

co 

-p 

)H 

rH 

0 

QJ      ro 

■H 

£      -P 

> 

-P        0 

rd 

4-) 

x! 

CD 

QJ 

4J        >, 

X) 

CD     X) 

r— 

n 

&     T3 

QJ 

£ 

0) 

4-> 

C 

T3 

a 

L 

•H 

E 

> 

QJ 

C 

■rH 

4J 

4- 

n3 

4-) 

rd 

cr 

4J 

CL 

0 

WH 

4J 

CD 

0 

P 

U 

C 

u 

M 

■H 

0 

CD 

e 

u 

■§ 

0 

m 

3 

3: 

o 

C 

4J 

M 

rH 

c 

CD 

rd 

CD 
> 

"fj 

4-> 
0 

■H 

3 

4-) 

CT 

C 

CD 

CO 

CO 

x: 

rd 

rd 

4-> 

S 

T3 

co 

4J 

CD 

rd 

U 

G 

0) 

•H 

TJ 

■r*i 

m 

CD 

X) 

QJ 

C 

2 

■a 

•H 

co 

144 

CO 

QJ 

Xl 

•H 

T3 

u 

rd 

>1 

co 

w 

u 

rd 

•H 

H 

13 

3 

CD 

CD 

0 

CD 

4J 

u 

a 

0 

<c 

CO 

2 

rd     X) 

En 

U 

W 

« 

« 

o 

u 

2 

H 

Eh 

CO 

w 

Eh 

Eh 

U 

ffi 

w 

D 

« 

CO 

« 

o 

o 

u 

2 

H 

&4 

Q 

o 

O 

U 

a 

w 

« 

g 

1 

s 

u 

in          D 

co 

-H              2 

H 

I 

s 

<C           Q 

2 

w 

0)            <C 

re 

rH 

Eh 

£) 

rd           Q 

2 

Eh           W 

O 

W 

CM 

CO 

co 

w 

CO 

■  - 

2 

>H 

O 

u 

o- 

ic£ 

CO 

P 

§ 

u 

u 

J 

<c 

< 

^ 

o 

Eh 

u 

PQ 

Q 

(XI 

2 

1 

<C 

kO 

H 

Eh 

u 

w 

h3 

m 

P 

CO 

aj 

0) 

a 
to 


I    ooLninoinoommoom 


ustNcsjijDOOofM'j'Lnr-O'^us 


u  a 

H    4)  g 

<T3  £1  0) 

-p  E  4-> 

O    3  -P 

Eh   2  <C 


+J 

^    U 

■5  *-< 

S  U 

3  O 

2  U 


0 

in 

•H 

0) 

CO 

en 

■§ 

a) 

3 

CO 

2 

o  o  o  o 
o  o  o  o 
o  o  o  o 

I     OOOIC^iOOOOOOOOO 


oor--i— iooooo 
oor^rHOoooo 

OOf^OOOOOOO 


■H    tH    t-\    rH    H    H 


I    (N^mniOH<*o3Hi/iooon 


I     OOi— IrHOOOOOOOOO 


I     (N^^tMkDHM'COHinOOOn 

I    ro^-^LnmkOkOkor^r-cocoa^ 


iHCNn^rinisDr^oocTiOrHrsirO'* 


uDr^ooCTiooo-^Lnusr^Oi— i  cm  m 
(NrsirMognoooooMrHrHiH 
I     I     I     I     I     I     I     I     I     I     I     I     I     I 


B 

■H 

4-1 

TS 

0) 

0) 

£5 

-P 

4-1 

Q, 

E 

>1 

0) 

X) 

4-1 

4-> 

T3 

rd 

U 

■H 

CD 

> 

a:    e 

•rH 
T3 

03       3 

rd      C 

CO 

-p 

M 

rH 

O 

a 

rd 

•H 

x 

4-1 

> 

+■ 

o 

rd 

-P 

x: 

a 

CD 

4- 

>1 

-Q 

a 

.a 

i— 

T3 

a,  T3 

0) 

e 

0) 

P 

c 

T3 

a 

0 

■H 

B 

> 

QJ 

0 

■H 

P 

+J 

T) 

P 

rtJ 

CO 

4-1 

0) 

U 

m 

-p 

a) 

O 

3 

Vh 

c 

H 

M 

•H 

O 

0) 

E 

U 

B 

0 

m 

3 

s 

0 

G 

4-> 

Sh 

rH 

C 

a) 

rtj 

(D 

x 

4J 

> 

B 

O 

•H 

3 

-P 

Cr 

C 

0) 

0) 

co 

JC 

03 

ra 

4-1 

3 

T3 

CO 

4-) 

0) 

rd 

O 

C 

<D 

■H 

T3 

■r~ i 

m 

CD 

X) 

aj 

C 

3 

T3 

■H 

co 

m 

CO 

CD 

£ 

■H 

V 

o 

ra 

>i 

co 

w 

U 

rd 

•H 

5h 

TD 

3 

0) 

0) 

0 

CD 

-p 

u 

O, 

0 

< 

CO 

2 

rd     X! 

Eh 

U 

H 

tf 

« 

O 

U 

2 

H    ^ 

co 

-  w 

Eh   Eh 

U  CQ 

W  D 

&  co 

« 

o  u 

U  25 

H 

Ph  P 

o  o 

u 

K 

W  « 

CQ     1 

2  U 

U3 

D  CO 

rH 

2    H 

1 

5 

< 

Q 

2  W 

Q) 

<C  ffi 

rH 

En 

XI 

•  » 

03 

Q  2 

B 

W  O 

w 

Cm  CO 

CO  W 

CO 

-  2 

>H    O 

U   Cl, 

ft   CO 

D  « 

U 

U  X 

<  < 

Eh 

O 

••   Eh 

U 

CQ  Q 

CO  a 

i  <c 

r- 

H 

Eh 

U 

w 

h) 

CQ 

D 

CO 

13 

0) 
CD 

CO 


>1 
u 

IT! 

M 
3 
U 

cj 


13 

0) 

4J 

H    Oj 

rH 

CU    g 

rd 

X 

X)    0) 

g  X 

0 

3  X 

H 

2  < 

+J 

u 

0) 
QJ    H 

X  o 
g  u 

2   H 


+J 

5-1  U 

0)  QJ 

X  SH 

g  Sh 

3  o 

2  U 


oooomoLDLnoLrioooLn 


r— ic\ic\ic\)<Noor'">c'">'*-j<f>-i'*-j,'<-r'^''3< 


o  o  o  o  o  o 

o  o  o  o  o  o 

o  o  o  o  o  o 

o  o  o  o  o  o 


oooooooo 
oooooooo 
oooooooo 
oooooooo 


oooooooooooooo 


rH(NOO^fLnu3r~-OOCTlOiHCNOO^ 


^r~coaiorO'3,LnkDr--OiHfN(vi 

CNrNCNCMPOOOOOOrHrHrHrH 

I     I     I     I     I     I     I     I     I    I     I     I     I    I 


13 

OJ 

(U 

X 

X 

-p 

a 

g 

>1 

01 

X 

X 

X 

13 

05 

QJ 
13 

1-1 

■H 

QJ 

> 
■H 

-*       bi 

13 

CO       P 

rd      C 

W 

X 

rH 

H 

0 

QJ      rd 

■H 

X      X 

> 

X      0 

03 

X 

X 

(1J 

a 

-P      >i 

X 

a)    x 

rH 

13 

Cu    13 

CD 

E 

QJ 

-P 

C 

13 

cx 

c 

■H 

g 

> 

GJ 

c 

•rH 

X 

4- 

13 

X 

03 

V 

X 

a 

0 

4-1 

+- 

QJ 

0 

£ 

H 

c 

rH 

u 

■i- 

0 

CD 

E 

u 

■§ 

0 

M-i 

3 

s 

0 

c 

■P 

U 

rH 

c 

0) 

rd 

a) 

> 

•§ 

X 
O 

•H 

3 

X 

tn     C 

0) 

CO 

cn 

X 

rd 

rd 

X 

3 

13 

tfl 

4-1 

0) 

rd 

U 

c 

CD 

•H 

13 

•I- 

x 

CD 

X 

QJ 

C 

3 

13 

•rH 

tn 

m 

to 

QJ 

X 

■H 

13 

u 

03 

>i 

Cfl 

pa 

CJ 

rd 

•H 

rH 

13 

# 

3 

QJ 

0) 

u 

QJ 

4J 

CJ 

a, 

0 

ft 

CO 

2 

rd     X 

89 


XI 


Eh 

U 

g 

« 

o 

u 

z 

H   Eh 

co 

-  w 

Eh   Eh 

u  m 

W  D 

«  C/) 

« 

o  o 

u  z 

H 

fe  Q 

o  o 

u 

« 

w  « 

PQ     1 

S  u 

r^ 

D  en 

H 

2  H 

i 

5 

< 

Q 

2  W 

aj 

<C  K 

H 

Eh 

X! 

•  v 

rrj 

Q  2 

H 

W  O 

w 

Cm  tfl 

w  w 

w 

■-  s 

>H     O 

U    Oh 

1$  W 

D  5 

u 

U  J 

<c  < 

Eh 

O 

••   Eh 

U 

CQ  Q 

00  2 

1    < 

Oi 

rH 

Eh 

U 

w 

In 

CQ 

D 

CO 

a) 
cu 
a 

CO 


u 

rC 
Sh 

u 

u 


loloo    i    OLnoLnmoLnooo 


QJ 

+J 

u 

a 

H    CU 

fcs 

fa  x) 

(1) 

+J  i 

4-1 

o  3 

-p 

H  2 

< 

4-1 

^  u 

cu  cu 

X!  n 

S  h 

3  o 

s  u 


c 

o 

Pi 

■H 

(1) 

en 

-p 

fl) 

=1 

CO 

23 

(N  in 


I    LDtNrMrsifNjcorH^rcNr^ 


^r 

o 

O 

O 

O 

O 

O 

o 

o 

rH 

o 

o 

o 

H 

o 

o 

o 

O 

O 

O 

o 

o 

«tf 

o 

o 

o 

r^ 

o 

o 

o 

O 

O 

o 

o 

o 

00 

o 

o 

o 

o^ 

o 

o 

o 

O 

O 

o 

o 

o 

o-- 

o 

o 

o 

rH 

rH 

rH 

rH 

H 

H 

1— 1 

rH 

H 

H 

rH 

in  in  o 

CO   M1    LTl 


oinfininyjfnco'*^ 


rHOO     I     OOOOOOrHOOO 


«vf  in  o 
ro  ^p  in 


I    OLn^LnLn^orMoo^j''^ 


H(Nr0^irncr--C!0WOHfNMf 
rH    H    rH    rH    rH 


isDr^oocrionTj-LnisDr^orHrsin 

(NMMtNriOOOOOHHHH 
I       I       I       I       I       I       I       I       I       I       I       I       I       I 

^■^'t'^^'inini/ii/iiriini/iinin 


T3 

0 

(1) 

rC 

4-> 

4-> 

O, 

E 

>l 

QJ 

X 

4-> 

4-1 

T3 

rrj 

CD 
T3 

U 

•H 

CU 

> 

rV       e 

■H 

[fi     3 

(0      c 

Hi 

4-1 

u 

rH 

0 

a 

(0 

•H 

^ 

4-1 

> 

4- 

0 

ro 

4-J 

.C 

a 

<U 

4- 

>i 

X! 

a 

X 

r- 

TJ 

0.     T3 

0) 

6 

cu 

+J 

c 

T3 

a 

U 

•H 

B 

> 

QJ 

0 

■H 

4-1 

4-1 

T) 

4J 
ro 

Cfi 

+J 

(1) 

0 

IP) 

4-1 

CO 

0 

P 

rH 

c 

Pi 

H 

•H 

0 

QJ 

g 

U 

0 

m 

0 

2 

0 

c 

4-1 

M 

rH 

C 

QJ 

rd 

0J 

X 

4-> 

> 

E 

0 

•H 

^J 

4-1 

tr 

C 

CU 

w 

tn 

^ 

rd 

rO 

+J 

3: 

^ 

W 

4-> 

0) 

rO 

u 

c 

CU 

•H 

T3 

•r~ 

m 

0) 

X 

cu 

C 

p 

n3 

•H 

CO 

14H 

CO 

CU 

£t 

■H 

T3 

U 

03 

>i 

CO 

W 

rj 
rrj 

■H 

H 

TJ 

• 

3 

CU 

a) 

u 

CU 

4-> 

u 

a 

0 

< 

CO 

2 

rO     X 

90 


XI 


En 

U 

w 

PJ 

« 

o 

u 

z 

H   Eh 

co 

-  W 

Eh   Eh 

U  CQ 

W  D 

Pi  co 

« 

o  u 

U  2 

H 

Ph  q 

o  o 

u 

« 

w  « 

g  u 

00 

D  CO 

H 

2  H 

1 

& 

< 

Q 

2  W 

Ci) 

<  W 

rH 

Eh 

X 

•  «. 

rd 

Q  Z 

H 

W  O 

W 

CU  CO 

CO  w 

CO 

•-  z 

>H     O 

u  a 

rf  co 

K  W 

P  PJ 

U 

U  J 

<  < 

Eh 

o 

••  ^ 

u 

m  q 

CO   Z 

1  < 

o 

CN 

Eh 

U 

W 

ha 

CQ 

X 

CO 

CD 


u 

n3 
P 
P 
U 
U 
< 


73 

Q) 

+J 

P    a 

rH 

a)  g 

rd 

XI  a) 

4J 

1  x 

n 

3  x 

H 

2  < 

X 

M  U 

<u  cu 

X)  P 

g  P 

3  o 

z  u 


0 

P 

■H 

a) 

co 
en 

fj 

(i) 

2 

CO 

2 

oooOLDLDLnLDLnoooLDi-n 


m^hnOHMDmHUDOHCl 


oooooooooooooo 
oooooooooooooo 


o  o  o 
o  o  o 


o  o  o  o 
o  o  o  o 


o  o  o  o 
o  o  o  o 


H  iH  H  rH 


ooco^kDHroLnr^crirMCNoror^ 

ro^invDio^i^r^t^coi^coaico 


oooooooooooooo 


cooo"3<coi— loomr^a-iCNCNomr^ 
ro^invokDvor^r^r^coh-ooajco 


i— iNro^iniDr^ootriOrHtNM'j 


ioi^co(TiOf,i^invDr--oHNn 

OI(N(N(NfOOOOOOHrHHH 
I       I       I       I       I       I       I       I       I       I       I       I       I       I 

t^^^tinini/iini/iinmi/iiri 


fl) 

g 

■H 

-P 

Ti 

a) 

(i) 

X 

-p 

p 

a 

g 

>i 

(i) 

X 

-p 

p 

TD 

ra 

0 

P 

■H 

CD 

> 

X 

■§ 

■H 

CO 

3 

01 

c 

co 

4-J 

P 

H 

O 

(1) 

01 

•H 

X! 

-P 

> 

-P 

n 

rd 

-p 

X 

Cl) 

Cl) 

-P 

>i 

X 

0) 

X 

rH 

T> 

ex 

•X) 

Cl) 

g 

Ci) 

X 

o 

T) 

a, 

O 

•H 

h 

> 

G) 

o 

•H 

-P 

-p 

T3 

rd 

CO 

-P 

OJ 

U 

m 

-p 

Cl) 

0 

3 

U 

c 

p 

p 

•rH 

o 

0) 

g 

u 

X 
6 

t) 

m 

P 

:s 

o 

C 

P 

u 

H 

c 

Cl) 

rd 

0) 

X 

X 

> 

g 

n 

•P 

p 

X 

tr 

c 

a) 

en 

co 

X 

ft) 

rd 

-p 

& 

rn 

co 

-p 

0) 

rd 

u 

a 

QJ 

■H 

iD 

•r~i 

m 

Cl) 

X 

Cl) 

C 

=1 

n 

■H 

CO 

4H 

(0 

fl) 

X 

■H 

T3 

o 

rd 

>l 

CO 

w 

o 

IT) 

■H 

P 

11 

. 

P 

0.) 

CD  1 

O 

Cl) 

■*-M 

O 

a 

0 

< 

CO 

3.1  rd     X 


91 


Eh 

U 

g 

« 

o 

u 

S3 

H   Eh 

co 

-  w 

Eh   Eh 

U  pq 

w  p 

Pi   CO 

rt 

o  u 

u  ts 

H 

Cn  Q 

O  O 

U 

K 

W  « 

1!  U 

<T\ 

P   CO 

H 

S3   H 

< 

Q 

2:  w 

CD 

sC  ffi 

rH 

Eh 

01 

Q   S3 

H 

W  O 

H 

p4  CO 

CO  W 

CO 

-  S3 

>H     O 

U  0-, 

ft   CO 

K  W 

P  « 

U 

U  P 

<  < 

Eh 

O 

••  Eh 

rt 

co  Q 

PS  3 

I    < 

i— i 

cn 

Eh 

U 

w 

1-3 

cq 

D 

CO 

13 
QJ 
0) 


rd 

>i 
u 

r3 
P 
3 
U 

u 


13 
CD 

-p 
p  a 

HUE 

id  fl  flJ 
p  e  -p 

o   3  -P 

Eh  S3  < 


u 

CI) 

p, 

u 

a) 

u 

X3 

o 

| 

0 

^ 

R 

S3 

H 

p 

P  U 

0)  <D 

<3  p 

s  u 

3  O 

S3  U 


c 

C) 

U 

•H 

CI) 

CO 

■i 

aj 

3 

CO 

S3 

uioifi  i  iri  i/i  i/i  in  in  o  o  i  oo 

•     •     •  I I  •     • 

r~-C")iH  i  n  ID  N  fl  h  o  o  I  H  (N 

(Nroro  i  n  n  'j  ^r  ■*  in  in  i  mm 


D   O 

H 

o 

o 

o 

o  o 

o 

O 

o 

o 

3   O 

^r 

o 

o 

o 

o  o 

o 

O 

O 

o 

3   O 

00 

o 

o 

o 

o  o 

o 

o 

O 

O 

D   O 

0^ 

o 

o 

o 

o  o 

o 

o 

o 

O 

H    rH 

H 

rH 

rH 

rH    rH 

rH 

rH 

rH 

rH 

m  ^o  en    i   r^r^imr^-moo    i   cn^t 
in  mu)    i    ijsr^oococTioo    I    oo 


OOrH     I    OOOOOOO     I    oo 


m  en  cm    i 

inww    i 


r^  ro  m  r-  m  o  o 
co  r-  co  oo  cn  o  o 


o  o 


HiNm^michcoffiOHCNrn^' 

rH    rH    rH    rH    rH 


ixir^oo(Tioro^rmi-Dr~-OrHrMn 

OJOKNMfnOOOOOHHHH 
I       I       I       I       I       I       I       I       I       I       I       I       I       I 

'HH^^j-Tr^rmmmmmmmmm 


(1) 

b 

■H 

P 

CD 

,G 

■ 

P 

V 

CD 

>1 

P 

X 

Ci 

k 

13 

CD 

Cl) 

P 

13 

P 

•H 

rd 

> 
•H 

> 

P 

13 

D 

CD 

rr 

X3 

rn 

+- 

b 

P 

3 

o 

fl 

G 

■H 

s: 

> 

4- 

rH 

m 

rd 

£ 

Cl 

p 

<i) 

■4- 

0 

X) 

Cl 

p 

r- 

13 

a    >i 

CD 

e 

X! 

P 

c: 

a, 

o 

13 

b 

CD 

a) 

n 

T3 

p 

p 

•H 

p 

> 

r3 

CO 

■H 

ci 

13 

m 

p 

o 

3 

-P 

C 

U 

p 

■r- 

CD 

CD 

b 

P 
P 

■§ 

0 

O 

2 

!5 

CJ 

c 

p 

p 

rH 

R 

CD 

rd 

<D 
> 

■§ 

p 
o 

■H 

3 

p 

tJ 

G 

a) 

en 

LQ 

X! 

rd 

rd 

P 

S 

13 

to 

-p 

CD 

m 

u 

R 

Cl) 

■H 

11 

■M 

4h 

fl) 

XI 

QJ 

R 

3 

H 

•H 

cn 

M-t 

CO 

(1) 

X! 

•H 

13 

u 

01 

>1 

CO 

W 

O 

rrj 

•H 

P 

13 

• 

3 

0) 

(1) 

0 

a) 

+J 

o 

CL 

0 

< 

CO 

rd     X! 


92 


En 

u 
w 

« 
o 
u 

H  Eh 
CO 
■>  W 
Eh  Eh 
U  P3- 
W  D 
K  CO 
« 

o  a 
u  2 

H 

fci  Q 
O  O 

u 

K 

W  « 

PQ  I 

S  U 

P  CO 

2  H 


a  2 
w  o 
w 

P-i   CO 

CO  w 

CO 

•-  2 

>H     O 

u  a, 
<q  co 
k  u 

D  K 
U 
U  J 

<c  < 

Eh 
O 
••  Eh 
Pd 

co  Q 
tf  2 
I    < 

cm 

Eh 

U 

w 

hJ 

pq 
D 
co 


CD 

0) 

a, 

CO 


>1 
u 

re! 

U 
U 


-a 

4-> 

m  a 
<d  g 
X]  oj 

6  4-1 
3   -P 

2  < 


4-1 

U  O 

0)  0) 

£  M 

E  M 

3  O 

2  U 


o 

Sh 

•H 

(1) 

CO 

co 

■§ 

ci) 

3 

CO 

2 

OLnoLnLDOLnoLDLnoinoo 


coijDo^vr)cTi(NoorgrH'>-r~-ro 


oooooooooooooo 
oooooooooooooo 
oooooooooooooo 
oooooooooooooo 


konoffificoinoHirifNin^uD 
inr^oor--cncTicooooocrirHf\i 

rH  ,— I   rH  rH  rH  rH 


oooooooooooooo 


wciotrinminoHinfNinvuj 
Lnr^oor^cricr\coooooc?iiHrM 

rH    rH    rH    i— I  rH    rH 


HfNOT^irnDI^COtTiOHrNn^ 


vor>-ooCT\oro^Ln^r--OrH(Niro 

CNCNOJCMOQOOOOOrHrHrHrH 

I    I    I    I    I    I    I    I    I    I    I    I    I    I 


•H 

4-1 

fl) 

x 

■ 

+j 

T3 

OJ 

>i 

4-> 

X3 

D< 

E 

TJ 

0 

C1J 

4-1 

T) 

4-1 

■H 

rd 

> 

•H 

^     u 

T1 

CO       01 

4->      E 

CO 

3 

O 

0)      C 

■H 

x: 

> 

4->         rH 

ra 

rrj 

XI 

0       4-1 

fl) 

4-1        O 

X> 

0)       4J 

H 

<Xi 

a    >i 

CD 

e   xi 

■P 

o 

a 

c 

tJ 

E 

QJ 

ci) 

c 

TJ 

4-> 

4- 

-H 

4-1 

> 

fO 

U 

•H 

<] 

XJ 

4-1 

4- 

0 

E 

4J 

C 

u 

u 

•r- 

QJ 

(1) 

t 

1 

O 

0 

3 

15 

O 

c 

4J 

r4 

rH 

G 

QJ 

rrj 

0) 

> 

fj 

4J 

n 

-r- 

3 

4-1 

CT>      C 

0) 

CO 

(0 

X 

rr 

ra 

■P 

2? 

X3 

CO 

4-1 

Q) 

m 

O 

c 

CI) 

•H 

TJ 

■!~ 

4H 

(1) 

XI 

0) 

C 

P 

T3 

-H 

CO 

4H 

CO 

(1) 

X! 

•H 

TH5 

U 

01 

>1 

CO 

W 

u 

■H 

in 

T3 

• 

3 

(1) 

0) 

u 

CI) 

4-1 

0 

CX 

O 

< 

CO 

2 

(0     X! 

93 


Eh 

U 

g 

« 

o 

u 

2 

H   Eh 

CO 

-  W 

EH  Eh 

U  PQ 

W  D 

Pi   CO 

« 

O  U> 

u  2 

H 

&H    Q 

O  O 

u 

K 

W  K 

CQ    1 

S  U 

H 

D  W 

CN 

2   H 

1 

& 

< 

Q 

2  W 

1) 

<C  ffi 

rH 

Eh 

XI 

•  ~ 

a 

Q  z 

H 

w  o 

w 

Pm  CD 

CO  W 

0} 

-  2 

>H    O 

U  Pm 

f£  co 

K  W 

D  P< 

U 

U  ^ 

<  < 

^i 

o 

••  ^ 

A 

co  Q 

«  2 

i    < 

00 

CN 

Eh 

U 

W 

h3 

PQ 

D 

co 

X) 


0) 

a 

CO 


>1 

u 

U 

o 

u 

< 


T! 

(!) 

4J 

M 

a 

rH 

(1) 

b 

ft) 

o 

C1J 

4-1 

t- 

-p 

0 

3 

+j 

H 

2 

< 

+J 

u 
a) 

M    h 

a)  m 
-9  o 
6  o 

2   H 


4-1 

h  u 

9    >H 
S    >H 

3  o 

2  U 


G 

o 

n 

•H 

CI) 

■p 

tu 

3 

CO 

2 

ooo    i    OLDLDinoLnoLnoo 


ix)ix>LnLnoico^}<^r-~o 


o 

O 

in 

o 

o 

en 

O 

o 

O 

O 

CO 

o 

o 

o 

o 

U3 

o 

O 

LD 

o 

o 

o 

O 

CO 

o 

o 

o 

o 

CO 

o 

o 

CO 

o 

o 

o 

O 

CO 

o 

o 

o 

o 

o^ 

o 

o 

CT\ 

o 

o 

o 

o 

C\ 

o 

o 

r-\ 

H 

rH 

rH 

i-H 

i-H 

H 

rH 

|— 1 

rH 

co  "^  ^    i    r^)^H^^1'^cDo^^ 
^  in  >    I    r^r^r^r-cor^cococri 


OOiH     I     OOrHOOOOiHOO 


co  «»  m 
^r  <o  r-- 


r\ir~-OrH'*r^ooco^'o 
r--r-r^r~-cor--cocoas>o 


Hojm^mtor-coiTiOHtNiM^f 

r— I    H    H    rH    rH 


ahcxjt^orn^in^r-oHtNfn 

(NNCN0IP1OOOOOHHHH 
I       I       I       I       I       I       I       I       I       I       I       I       I       I 


0) 

g 

•H 

4-1 

CI) 

A 

• 

4-1 

XI 

CD 

>1 

4-1 

XI 

Ci 

fc 

T3 

tu 

CD 

4-1 

TS 

■M 

•H 

rd 

> 

■H 

^ 

H 

T3 

w 

a) 

re 
4- 

x 

tfl 

3 

n 

a 

c 

■H 

^ 

> 

4- 

rH 

m 

rd 

45 

a 

4J 

0) 

4-1 

0 

XI 

a 

4-1 

i- 

■■o 

a    >i 

CI) 

e 

X 

4-1 

o 

u 

u 

T3 

fc 

0) 

CI) 

C) 

T3 

4-1 

4-1 

■H 

4-1 

> 

rrj 

Cf 

■H 

a 

13 

<4H 

4-1 

0 

3 

4-1 

c 

U 

H 

•r-i 

0) 

(1) 

E 

H 

■| 

0 

O 

3 

•s 

o 

c 

4J 

H 

rH 

c 

CD 

rd 

> 

•§ 

4-1 

O 

•H 

3 

4-> 

tr 

C 

0) 

W 

in 

J^ 

m 

rd 

4J 

£ 

T3 

in 

4-1 

CD 

rd 

u 

G 

a) 

■H 

T3 

•n 

m 

(1) 

XI 

a) 

C 

3 

T3 

•H 

m 

M-l 

W 

0) 

si 

■H 

T1 

u 

fTi 

>1 

in 

w 

U 

rd 

■H 

Sh 

n 

• 

3 

en 

a) 

U 

0) 

4-1 

U 

a 

0 

<C 

en 

2 

rd     X! 

94 


(1) 
QJ 

a 

CO 


moo  i  OLnoooooLnLnin 

•     •     •  I 

oinin  i  nonDhommoMH 

rlrlH  I  HHHH(MHH(NO)(N 


Eh 

U 

£ 

X 

O 

U 

Z 

H   Eh 

CO 

■>  w 

Eh   Eh 

u  pq 

W  p 

K    CO 

& 

o  u 

u  p 

H 

P  Q 

o  o 

u 

« 

w  « 

s  u 

oj 

P  CO 

<N 

2  H 

I 

5 

< 

Q 

2  W 

0) 

<  X 

rH 

Eh 

X 

■  - 

ra 

Q  2 

H 

W  O 

w 

Pn    CO 

CO  w 

CO 

•-  2 

I*  o 

u  a. 

ft   CO 

P  2 

U 

U  P 

<  <C 

Eh 

O 

••  Eh 

« 

CO  Q 

a  z 

1  < 

"3- 

CM 

Eh 

u 

w 

l-> 

X 

D 

CO 

(0 
>i 
U 
it 

P 

u 
u 


QJ 

4-> 

P     CX 

H 

a)  E 

P 

£i  a) 
6  -p 

C) 

3   -P 

bH 

3  < 

4-) 

o 

0) 
P  P 
QJ  P 
P  O 
6    U 

3  c 

2  H 


4-1 

P  u 

QJ  QJ 

jQ  Sh 

6  M 

3  O 

P  U 


0 

Sh 

■H 

QJ 

to 

■fj 

Q) 

3 

CO 

2 

t  o  r~  i 

INOID  I 

in  o  cd  i 

<Ti  O  <Ti  I 

•      •      •  I 


oooooooooo 
oooooooooo 
oooooooooo 
oooooooooo 


I      H    rH    iH    rH 


hoo    i    iooifN'*ooocoHiniv) 


HOH  I  OOOOOOOOOO 


ooc^    i    iomcN-*ococoHiniv) 


H  iH  H  iH  H 


^or^oocnom^Ln^r^Or-irMco 

tNCNlMOtriOOOOOHHHH 
I       I       I       I       I       I       I       I       I       I       I       I       I       I 

■^^^^Ti/iinininininininin 


■H 

P 

(1) 

,c 

4-1 

Ti 

QJ 

>1 

4J 

X 

a 

H 

T3 

Q) 

Q) 

4-1 

•Vj 

4J 

•H 

rtf 

> 
•H 

X 

P 

T) 

co 

Q) 

4-> 

■g 

CO 
P 

3 

O 

QJ 

c 

■H 

<G 

> 

X 

H 

(T) 

ra 

X 

Q) 

4-1 

C1J 

4J 

o 

P 

QJ 

rH 

p 

T5 

a 

>i 

Q) 

fa 

xi 

4-1 

o 

IX 

u 

T3 

e 

aj 

Q) 

0 

T) 

4-1 

X 

•H 

4-1 

3 

4-> 

G 

a 

p 

■r- 

aj 

Q) 

E 

p 
u 

■§ 

CJ 

0 

3 

15 

0 

c 

4-1 

!h 

rH 

C 

QJ 

fO 

Q) 

.CJ 

P 

> 

1 

o 

•H 

3 

-P 

CT 

g 

a) 

CO 

CO 

£3 

in 

m 

P 

3 

'O 

cn 

4-1 

fl) 

rcl 

U 

G 

a) 

•rH 

-a 

■r-i 

4H 

Q) 

X) 

Q) 

G 

p 

TJ 

■H 

co 

4H 

co 

Q) 

-C 

•H 

T) 

u 

ra 

>i 

CO 

w 

U 

•H 

p 

TD 

• 

3 

CI) 

QJ 

u 

(1) 

4-1 

u 

X 

O 

<c 

CO 

2 

(0     X) 

95 


Eh 

U 

w 

ca 

K 

O 

u 

2 

H  Eh 

00 

«•  W 

Eh   Eh 

U  PQ 

W  P 

pa  en 

3 

o  o 

U  2 

H 

fc.    Q 

O  O 

U 

pa 

w  « 

II  u 

ro 

D  00 

O] 

2  H 

1 

5 

< 

Q 

2  W 

CD 

sc  a 

-H 

Eh 

XI 

•  ~ 

03 

Q  53 

H 

w  o 

w 

Pu  00 

oo  w 

00 

-  2 

>H     O 

U  Pm 

<C  00 

«  W 

D  pa 

u 

u  ^ 

<  < 

Eh 

O 

••   Eh 

pa 

00  Q 

«  2 

i  <: 

lo 

CM 

Eh 

U 

w 

ha 

PQ 

D 

OO 

CD 
CD 


U 

ra 

M 

d 

u 
u 

< 


(1) 

P 

!H 

a, 

rH 

C!) 

t 

fl3 
P 

-p 

CD 
4-) 

n 

d 

P 

H 

2 

<C 

P 

CJ 

(l) 

P 

P 

a) 

M 

X} 

O 

^ 

U 

3 

c 

-p 

u  o 

0)  CD 

X  U 

e  sh 

3  O 

2  U 


c 

0 

in 

■H 

CD 

CO 

■§ 

CD 

3 

oo 

2 

LnLnoooooLDLnomoLD    i 


hoooNkoococococo<*^n 
CNCNronrofiroroc^n^rr^ 


oorooooooooooo 

OOrOOOOOOOOOOO 

oocooooooooooo 

OOCTiOOOOOOOOOO 


Lnr^o^rrsiovDr-r^i>Do>c»c^ 
minco^r~vot^M^r--oococo 


OOrHOOOOOOOOOO     I 


Lnr^cTi^)'rvjo^r^r--uDiTiOor^-    i 
LDLnLn^r^^Dr^t^-r^c^oooooo    i 


HMro^iocohCDcriOHrNOT* 


i^r^oocrion^rLn^or-Ot— i(Nro 

(NINNCNnOOOOOHHHH 
I       I       I       I       I       I       I       I       I       I       I       I       I       I 

^^^T^inininminiOLninin 


a) 

X! 

■ 

p 

T3 

0) 

>1 

p 

X 

a 

b 

13 

a) 

aj 

p 

13 

p 

■H 

, 

ra 

> 

■rH 

M 

P 

13 

CO 

CD 

p 

U3 
P 

3 

O 

CD 

c 

•H 

X 

> 

-P 

H 

cn 

rd 

X 

CD 

P 

CD 

P 

0 

X 

CD 

p 

H 

n 

O, 

>l 

fl) 

1= 

X 

•p 

O 

u, 

U 

n 

b 

0) 

CD 

0 

Ti 

P 

+J 

■H 

P 

> 

cn 

CO 

■H 

CD 

TO 

ip 

-P 

n 

3 

P 

C 

U 

M 

■H 

(1) 

(\) 

e 

M 
U 

■§ 

C) 

0 

3 

:? 

C) 

c 

p 

P 

H 

G 

(1) 

CO 

CD 
> 

fi 

p 

0 

■H 

3 

P 

tn 

c 

(1) 

CO 

co 

X 

m 

(V! 

p 

S 

11 

CO 

p 

0) 

rci 

u 

c 

CD 

■H 

13 

■r~ > 

4-1 

fl) 

X 

CD 

c 

3 

13 

■rH 

CO 

m 

10 

CD 

X! 

•rH 

13 

u 

rO 

>1 

03 

W 

0 

•H 

u 

13 

• 

p 

fl) 

01 1 

u 

CD 

p 

o 

a, 

0 

rtj 

OO 

2|f0     X 


96 


ft 
O 

u 

H   Eh 
CO 

-  w 

Eh  Eh 

u  m 
w  P 
ft  en 
ft 

o  u 
u  z 

H 
fc  Q 

o  o 
u 
ft 

w  ft 
CQ  I 
£  U 


w 


Q  2 

W  O 
W 

ft  CO 

w  w 

en 

>H  O 

U  ft 

rtj  en 

ft  W 

D  ft 


CD 
CD 

a 

CO 


u 

03 

>H 

U 

u 

< 


T3 

CD 

+J 

M   a 

H 

CD   g 

4-1 

g  -p 

() 

3   4-> 

H 

z  < 

4-1 

M   U 

CD    CD 

6  M 
3  o 
s  u 


c 

0 

M 

■H 

qj 

tn  XI 

CO 

g 

CD 

3 

CO 

2 

LnooooLnLnooLDLninoo 


oooooooooooooo 
oooooooooooooo 
oooooooooooooo 
oooooooooooooo 

r— Ir-Hf-Hi— IrHr— lr- Ir-H,— li— Ir-Hr— IrHrH 


^unwvD^ooincoooccimCTiow 


oooooooooooooo 


Lnrsirgooooi— ii-H^vcr-i— ir~-<Nco 

^irnDiDkoaDOMXiixicomffiotr; 


HNd^iniXlMXlCTlOHtNn^ 


H3i^oocnorT*inkDi^Oi- irsiro 

tN(NCM(N0100  0   0  0HiHHrH 

I    I    I    I    I    I    I    1    I    I    I    I    I    I 


CD 

X3 

44 

TJ 

<u 

>1 

44 

X! 

Li 

g 

T3 

OJ 

CD 

44 

T1 

4J 

■H 

03 

> 
■H 

^         ^4 

T) 

CO        CD 

4-1        g 

co 

S-i 

3 

o 

0)      c; 

■H 

X 

> 

4- 

rH 

m 

a 

X! 

(1 

4-1 

(!) 

4- 

0 

£) 

(1 

4-1 

i— 

Tj 

a,    >i 

(D 

E 

X 

4-) 

r 

Li 

c 

T3 

g 

CD 

QJ 

r 

'd 

4-> 

4-1 

•H 

44 

> 

(13 

en 

•H 

a 

T3 

m 

44 

o 

3 

4-> 

C 

0 

SH 

•r- 

CD 

(1) 

h 

In 

43 

M 

g 

C) 

0 

3 

!* 

u 

c 

44 

n 

H 

c 

CD 

03 

> 

■§ 

44 
0 

■H 

3 

4-> 

O 

c 

aj 

co 

co 

X 

rO 

03 

4-1 

S 

TJ 

CO 

4-> 

CD 

03 

u 

G 

(I) 

■H 

Tl 

•n 

4-1 

(D 

Xi 

CD 

C 

3 

'O 

■H 

CO 

4h 

CO 

CD 

X! 

■H 

T1 

u 

«3 

>1 

co 

w 

U 

03 

■H 

SH 

T3 

3 

(D 

aj 

U 

(!) 

4-1 

u 

& 

O 

<c 

CO 

2 

03      X) 

97 


Eh 

U 

w 

a 

« 

o 

u 

2 

H     &H 

w 

-  w 

Eh  Eh 

U  CQ 

W  P 
K  CO 

« 

o  o 

U  2 

H 

&H   Q 

O  O 

u 

a 

W  K 

m  i 

g  u 

LO 

D  co 

C\l 

2   H 

1 

5 

< 

Q 

2  W 

OJ 

*C  ffi 

H 

Eh 

JJ 

•  ^ 

<a 

Q  2 

H 

W  O 

w 

fXi  CO 

CO  w 

CO 

•-  Z 

>H    O 

U  On 

kC  CO 

P  K 

U 

U     hi 

<c  < 

Eh 

O 

••  ^> 

<& 

CO   Q 

«  2 

1  < 

00 

CN 

Eh 

U 

W 

b 

« 

D 

CO 

13 
QJ 

CO 


u 

03 
U 
D 
O 
U 
< 


13 

(1) 

+J 

Sh 

a 

H 

0) 

b 

(11 

jQ 

0) 

-P 

J-; 

-p 

n 

3 

4-> 

H 

2 

< 

+J 

n  u 

qj  qj 

Xi  u 

B  U 

3  o 

2  U 


c 
o  u 

•H    0) 


tnooomoo    i   o    i   in  min  o 


r~  H  ^f  co  oo 
cn  m  ro  ro  m 


o  <n    i    i— i 


I     T    VD   1£   IT) 
I      ^J1    ^   ^J1    "^J1 


oomoooo  i  o  i 

OOLDOOOO  I  O  I 

OO00OOOO  I  O  I 

o  o  a>  o  o  o  o 


o  o  o  o 

o  o  o  o 

I  O  I  o  o  o  o 

I  O  I  o  o  o  o 


I  H  I  HH 


Ul  CN  00  CM  r»  O  00  I 

in  co  co  r-  r--  co  r^  i 


I  m  ro  ro  O 
I  oo  en  en  en 


OOrHOOOO    I    O     I    oooo 


intN  hojhooo    i 
LO  ^o  co  r^  r-  oo  r-    i 


l   en  oo  ro  o 
l    oo  en  en  en 


HrMn^invoM»aiOiH(Njm^ 


kDr~-CO(TlOM<*LHOhOHtNn 
(MOJM^nOOOOOHHHH 
I       I       I       I       I       I       I       I       I       I       I       I       I       I 

^•^^fiominirii/iiniriininin 


aj 

6 

■H 

4J 

QJ 

£3 

> 

4J 

X) 

0 

>1 

-p 

XI 

a 

E 

13 

GJ 

(1) 

4-> 

13 

-P 

•H 

n3 

> 

■H 

> 

U 

13 

a 

QJ 

II 
4- 

CO 

3 

0 

a 

G 

•H 

JZ 

> 

4- 

H 

03 

n3 

£3. 

a 

4-> 

QJ 

4- 

0 

.Q 

a 

4-> 

H 

13 

(^      >i 

<D 

e 

J3 

4J 

c 

Oh 

u 

13 

E 

QJ 

QJ 

0 

13 

-p 

4J 

■H 

4J 

> 

03 

CO 

■H 

(1) 

13 

m 

+J 

o 

3 

+J 

C 

0 

u 

■H 

a) 

QJ 

e 

M 

X 

M 

e 

o 

0 

3 

5 

0 

G 

4J 

u 

H 

c 

0) 

03 

0) 

> 

■§ 

4-) 
0 

■H 

3 

4J 

C7 

c 

aj 

CO 

LO 

£3 

(0 

03 

4-) 

S 

13 

CO 

+J 

0 

03 

u 

C 

QJ 

■H 

13 

•n 

m 

0) 

X) 

0) 

G 

2 

13 

•H 

CO 

4H 

co 

QJ 

-C 

■H 

D 

u 

fi3 

>i 

CO 

w 

0 

03 

■H 

U 

13 

3 

QJ 

0) 

0 

QJ 

+j 

0 

0, 

o 

< 

CO 

03     X3 


98 


EH 

U 

w 
ft 

ft 

o 
u 
s 

H   En 

-  w 

B  Eh 
U  PQ 
U  P 
K  co 
ft 

O  O 
U  2 
H 
ft  Q 
O  O 

u 

a 
w  ft 

§  u 

P  CO 


Q  S3 
ft  O 

w 

ft   CO 

CO   W 

CO 

•-  IS 

>H    O 

u  & 
<;  co 

ft  H 
P  ft 
U 
U  t-q 

<  < 
Eh 


T3 

0) 
CD 

CO 


>1 
o 
m 
u 

3 

u 
u 

< 


13 

fl) 

+J 

Sq 

a 

H 

a) 

H 

ft 
4-> 

-§ 

dJ 

4-> 

n 

3 

+J 

H 

2 

< 

+j 

o 

o) 

M 

M 

fl) 

M 

X! 

fl 

I 

C) 

3 

C 

z 

H 

-p 

M  O 

d)  CD 

-9  >h 

B  M 

3  o 

Z  U 


c 

n 

SH 

■H 

(1) 

[fl 

■ji 

fl) 

3 

CO 

2 

moini/iini/iinoininoi/imin 


Hrn^iBHcoH^ininiJiMoo 


ooooooonooooor^ 
oooooooLoooooor^- 
oooooooooooooooo 

OOOOOOOO^OOOOOCTi 

i— )   I— )   rH   r— I    .— I   i-H    ,— I  iH    rH    rH    (H    tH 


nixiCTiroooi^rocxi^HrHooLrii^rH 


OOOOOOOrHOOOOOiH 


oovDcrirooir-ror-rHrHCOLor-o 
■5j<^r^rLnix)Lnv£)i£)t^r~-r^r--r~-oo 


i— irsirO'S'LnisDr^coa^Oi-HfMro^ 


lOMX)ChOivl^inii)t--OHNr»l 
(NCMCNCNrOOOOOOiHiHiHrH 
I       I       I       I       I       I       I       I       I       I       I       I       I       I 

■^•^'j^'^inLrnnini/iiniriinin 


d) 

S 

■H 

4-1 

0) 

x 

4-1 

13 

a) 

>i 

4-> 

xi 

a, 

e 

T3 

d) 

a) 

-P 

13 

4-1 

•H 

ft 

> 

•H 

X     u 

13 

v>     aj 

5    ■§ 

3 

0 

a)     c 

■H 

x: 

> 

-P        rH 

ft 

ft 

XI 

<U       4-> 

d) 

4J        O 

XI 

aj    4-) 

c— 

13 

a    >i 

OJ 

E 

X! 

4-1 

C 

a 

c 

T3 

S 

0) 

d) 

c 

13 

4-> 

4- 

•H 

4-1 

> 

ft 

v 

•H 

a 

13 

m 

.  4- 

O 

3 

4-> 

G 

U 

P 

•H 

0) 

d) 

e 

M 

X! 

in 

£ 

0 

0 

3 

5 

0 

C 

-P 

u 

rH 

c 

0) 

ft 

a) 

-Q 

4-> 

> 

6 

O 

•H 

3 

4-> 

tr 

C 

0) 

w 

[fl 

XI 

ft 

(0 

4-> 

Z 

13 

en 

+J 

d) 

ft 

0 

C 

CD 

•H 

13 

mf> 

m 

fl) 

x> 

aj 

C 

3 

13 

■H 

w 

m 

[fl 

<D 

x: 

•H 

13 

u 

ft 

>i 

en 

W 

U 

ft 

•H 

!H 

13 

• 

3 

d) 

aj 

O 

dJ 

+J 

U 

CX 

0 

< 

CO 

z 

ft     X! 

99 


En 

U 

w 

« 

K 

O 

U 

Z 

H  ^ 

CO 

-  W 

Eh   Eh 

U  PQ 

W  D 

«  CO 

« 

o  o 

U  2 

H 

IX  q 

o  o 

u 

« 

W  Ph 

ffl  1 

s  u 

r-» 

D  CO 

rN 

2  H 

"5" 

< 

Q 

S  W 

d) 

<C  ffi 

H 

Eh 

X 

•  ^ 

rrj 

Q  Z 

H 

W  O 

w 

Cm   CO 

CO   W 

CO 

-  3 

>H     O 

U    Oi 

<    CO 

«  w 

D  « 

U 

U  hi 

<c  <c 

Eh 

O 

•■  Eh 

K 

CO  Q 

«  Z 

1    < 

o 

m 

Eh 

u 

w 

n 

m 

X 

CO 

Xi 

0) 

<D 

(X 
CO 


>1 
u 

Sh 

o 
u 


XS 

(iJ 

+J 

5-1 

a 

i-H 

(!) 

h 

4J 

"§ 

CD 
-P 

C) 

2 

X 

H 

2 

< 

+J 
u  u 

CD    0) 

e  m 

3  o 
z  u 


ooo   i   inininooinomini/i 


CM  CO  vo 
OJ   CM   CM 


COO,iO(T\'3,COcn<Oi£>i£> 


D    O 

O 

O 

O 

o 

o 

o 

O 

CM 

o 

O 

o 

3   O 

o 

O 

O 

O 

O 

o 

O 

P- 

o 

O 

o 

D    O 

o 

O 

O 

O 

o 

o 

O 

CO 

o 

O 

O 

3    O 

o 

o 

O 

O 

o 

o 

C 

C\ 

o 

o 

o 

H    rH 

H 

rH 

rH 

rH 

i-H 

rH 

rH 

rH 

rH 

rH 

^    kD   (M 
"?T   LD  1/1 


I    r^iTirHoocor^corororo 


OOO     I     OOOOOOrHOOO 


^  u)  in    i   r~-c^rHcocor^r-nrnn 
'j  m  in    i   LnLnu3inix>r^r^<T>cTicri 


rHCMro^LniX)r^OOCTiOrH(Nro<* 


^r^cooiom^mvDr^oHojro 

CMrMCNCNOnoOOOOi— IrHrHrH 

I    I    I    I    I    I    I    I    I    I    I    I    I    I 

^^^^•^ininininminininin 


(1) 

e 

■H 

4-1 

CD 

x; 

* 

4-1 

Tl 

OJ 

>1 

4-) 

X 

a 

b 

Xi 

o 

(!) 

4-) 

T) 

4J 

■H 

fO 

> 

•H 

X     r4 

X 

to     Q) 

re 

4- 

X! 

LO 
H 

9 

O 

Cl 

c 

■H 

X 

> 

4- 

rH 

rtl 

fO 

X 

Q 

-p 

cu 

4- 

o 

X 

G 

4-1 

r- 

xi 

a,    >, 

(i) 

e 

XX 

4J 

c 

Dj 

u 

XS 

b 

CD 

CD 

c: 

X! 

X 

x 

•H 

4-1 

> 

its 

(/i 

•H 

a 

■fl 

m 

-P 

n 

P 

4-> 

c 

O 

n 

•r- 

CD 

0) 

fc 

iH 
r4 

-§ 

C 

0 

p 

!? 

u 

c 

4-) 

U 

rH 

C 

CD 

rd 

CD 
> 

| 

X 

o 

•H 

3 

X 

tx 

C 

(D 

01 

w 

X 

fl 

(I! 

X 

£ 

'0 

CO 

4-1 

QJ 

IX) 

0 

c 

ai 

■H 

t) 

•n 

m 

(1) 

X 

<u 

c 

3 

-a 

•H 

CO 

CH 

CO 

CI) 

X! 

■H 

T1 

0 

rti 

>1 

co 

W 

u 

rd 

■H 

H 

<G 

• 

3 

(IJ 

(IJ 

u 

(IJ 

4J 

u 

(X 

n 

< 

CO 

z 

tO     XI 

APPENDIX  B 
INDIVIDUAL  GRAPHIC  REPRESENTATIONS 


101 


S     i  i  ; 


|:::: 

* 

::: 

.... 

:ll\ 

...... 

■::: 

:      ■. 

:■■: 

:-:• 

y...: 

::  :. 

■'■':-. 

■:'■'■ 

.... 

.... 

::;. 

. 

ij : : 

.  .:  . 

*vv 

*X-. 

... 

V 

■••■ 

rrrr 

—.:  : 

■■  ■  ■ 

-■ 

_. 

.  J 

.  L 

;  .  .       :  :  •  :  :  :  ; 

: llllll    ;  I:  Li. 


a 

u 

1 

" 

« 

"~* 

^ 

(ii 

H 

(J 

^ 

c 

XI 

0) 

c> 

a 

3 

>H 

Ul 

(111         | 

„ 

0. 

^1         1 

C) 

O 
1 

_p 

( 

a 

£; 

3 

u, 

„. 

a 

. 

■' 

o 

' 

I 
« 

0) 


ID^daOj 


ADvanooy 


3 JflN  1W    H3J    1NI103       :Gi!3dS 


102 


i  in .  in .  i 

§f  IlJ'    JLJ"   si 


rT 


<  E.3 

I  5  E 

a  in 

Q  r'o 


o    -a 

z    S  5 


Mil 

; :  i  ; 

hi 

ill! 

!  :  I  : 
II! 

fl ';  i 

;  t  l  ( 

III  I 

il'l 

J  j  j  ] 

it  i  j 
!li! 

:  j  I  i 

ill' 

.  i  i 

III! 

iiii 

iiii 

iiii 
ill 
;    I : 

iiii 
i':T: 

fl 

Iiii 
llli 

[[li 

iiii 

:  i  1 1 

iiii 
It  ■  1 

i  :    j 

iln 

Ill 

1 

1 

:;:  i 

ill! 

l| 

iiii 

In 

Hi 

III' 

i.'i 
Iiii 

fHi 

II 
[ill 

! ;  i  j 

lij 

!|l; 

iiii 

:    ;  ! 

III 

iiii 

III 

ill! 

Iiii 

iiii 

lit. 

;ii 

IT:  ■ 

ill 

Iiii 

tl-' 

j  !  ]  i 

■ 

III! 

•  |l| 

:  i  :  I 

;i :  1 

:    : 

ill! 

WW 

- 

Iiii 

iiii 

i 

iiii 

: 

i :  i ' 

:  i  :  : 

:  :  1  : 

iiii 

ill; 

Iiii 

ii;: 

.  ;  ;  I 

I  !j 
i 

7&- 

.  :  :  i 

~~ 

| 

ill: 

: ; : : 

lit: 

III: 

> 

NiMH: 

«r 

Iiii 

ill: 

£, 

■••; 

■T- 

■— 

— 

-~~ 

Hfr 

:™ 

-- 

- 

-rrf- 

fR 

iW\ 

iiii 

■  ■  I 

!::: 

III 

I 

3  > 

z        z 

I        I 

z        z 

p 

l  ) 

a 

? 

< 

^ 

£ 

h 

u 

,0 

tij 

o 

U 

[  1 

n 

"• 

a 

o 

„. 

i 

c 

() 

.'; 

£ 

> 

n 

UJ 

< 

u 

O  Ci 


ainNihl  JJ3 j  iNno]     :a33ds 


oo  ooooooo 

I        133^^03  %   lAOVdrmy 


Eh 

u 

w 
h3 

ca 

D 

« 

o 

En 

Eh 

u 


i 

CQ 

(U 
M 

Cn 


103 


[F 


•  ¥ 


ul    jh 


I  l 


£  Id 

D    E  3 


Y? 


'-Xr 


"1 

--- 

fr^T 

- 

■■- 

■y^r 

:~ 

i :  !    : :  ;  ; 

Hi! 

< 

p     • 

fffjftf 

III: 

t ;  :  i 
;  :  !  1 

! 

fH: 

;■- 

[ji    '   -' 

— 

*'    1 

TTTril 

-•-. 

-  -■ 

i 

1  j      [;|; 

",V,7 

-::; 

-■'-■■- 

'    1 

- 

0       ; 

tM 

:tt: 

-:-- 

1 
...... 

„_L_ 

' 

?       i 

.  ,            ,   . 

I 


c 

1- 

<   <z 

+-J 

3 

1 

o  a 

1 

cc    — 

Q- 

o 

rr 

o 

?. 

L.' 

D 

3 

i 

I 

PQ 

Q) 
U 
3 
tn 


x     iDayyo]  %   ■  ,kdv8ivjo\i 


3iiini^  aaj   iNno3 


104 


II  I  "I  L 


lijj 

— 

■/- 

■— 

-— 

frfr 

-~ff 

-~  T 

:-; 

~- 

rr-r 

I 

i:  '! 

Kin 

:    . 

•  :  .  : 

::  ;  .  : 

M 

*T 

D 

u 

;'5 

^r 

n 

u 

<•> 

2 

ul 

o 

* 

" 

" 

s 

o 

r> 

m 

i 

I 
m 

(D 
M 

tn 


lDauao]  %   lADvarmy 


310NIW    y3(J    INflOQ       :Q33dS 


105 


IIJj 

I  I 


rffl 

-  ■ 

■;-t 

-~ 

-::r 

^■.~ 

■ftfi 

'■-— 

rH 

:  i  :  ; 

-T 

--.-■ 

'~~ 

— ~ 

:     : 

m 

-— 

^m 

\W\ 

\ 

X3 

, 

< 

i 

"  s 

-j     o 

o    « 

cr 

C 

K 

B 

>    C 

■ 

~    < 

*    ; 

1 

o 

I 

Q) 


103^^03  %   :ADvanDD\/ 


ainNiki  yaj  iNnco     :ci33d$ 


106 


z 

JT)t 

in . 

If 

if  .sn 

i  - » 

f 

ir 

?L_I  " 

->L_ 

!   ! 

jj  i|  1 

i  j 

:  :  '  :      :  :     : 

w 

_L  _. 

5|    I   I 


y 

I      1   ■ 

=  J    ! 

if  1 1 

i/.Lq     1 

II 

T 

1     1 

~       1 

> 

-    -1  1 

II 

d   k\   | 

01 

•- 

'1   I*1   1 

1 

3\   II    i 

9— ■ 

lei 


[I    o  i|S! 


En 

U 

w 

CQ 
tD 

w 

PC 

c 

Eh 
K 
<! 

u 


I 
pq 

u 


o         o 

O  CO 


o         o  o         o         o 


co         o 


iDBcjyo]  v   lADvamoy 


31flNI|(J    y3,J    1N003       :Q33d$; 


107 


sn  -  in  i  2 

;  j        ii        i 


■■> 


1 1 

o  i 


2    '        WT 


1 

!;  ill 

!!!j 

i  i ; ; 

!!!! 

1 1  | ; 
:  :  :  : 

i 

.  i 

n  iifj 

: :: : 

1 

liiili 

ilii 

I1!! 

Hi! 

ilii 

iii: 

:  l  :  ; 

.  I 

i 

i-  !i!i 

1  i>  ! 

iilj 

Mm 

1 

ii  ii 
|ji 
i  ! 

Liii 

ttlf 

•  1 

"t'utr 

1   ill 

Ml 

Hi 

t : ; ' 

1 

m 

i!|i 

:::  1 

I 

:  :  1  : 

I|| 

frit 

jiii 

il-ii 
ilii 

Ii 

Ij 

I  i 

ii 

I I 
ij 

i  |i 
jrfr 

!i 

iii 
:  ii  I 
ITTT 

ilii 

ijlj 

ffn 

i 

ii   ! 
•l  l 

ll 

liii 

ilii 

ilii 

li:i 
III 

1  :  ;  : 
i 

-     1 
i 

'  i    1.  i  1 

ilii 

:  :  :  : 

Ilii 

: 

!    i 

ij    ll    I 
i1       ' 

in! 

iii: 

W\ 

trt? 

1  IT" 

IT:  1 
ilii 

' 

Ii  !t|j 

iii: 

III; 
i  1  j  I 

! 

i!  ilii 

I||i 

1  1  I  ! 

:  :  :  : 

!!ii 

fffi- 

T-j-j-f 

|| 

iii' 

.  :  :  : 

; ; 

§ 

Ilii 

Hi! 

— I 

„:. 

j  i 

\\  ill! 

1:11 

;  i  j  1 

S 

:  i  :  ; 

:]]\ 

~»»: . 

-:| 

. 

: : :. 

^s 

[! 

:  :  :  :  |  ;  :  , 

.  :: :      ■  ■      '  ;  ' : 


XI 

^ 

OJ 

C 

a 

U 

o 

LU 

X 

() 

.c  -J 

5    3  -'. 

<    ~ 

3  5         I 

>  o  S  f 

2213 


i 

OJ 

u 

XT' 


o  o         o  o 


O  O  O 


O  O  O  O  o 


133^^03  %   :AOvunooy 


3inNi^  a3(j  iNnoQ     :a33ds 


108 


i    ir 


r  -J  \i 


\  in 


Y 


LI  I 


I  !         L 


^77:    :  I  :  :    :  i  j  :    :  j  i  .  j  ;  :  |  : 


o         o         o 


O  CD  o 


- 

.n 

£       Bt 

<        a 

t 

"       X 

o    c 

« 

*■   x 

O 

oc 

K 

tr 

< 

^ 

a 

^ 

D 

S 

i 

8 

sj     a     rl     §1     si     a     H     si     a 


!D3ijy03    ^    ;ADV^inD3\/ 


Eh 

u 
w 

en 
p 

O 
En 

En 

u 


I 

CQ 

0 
in 


109 


5  S 

>  ° 

t-  I 

Z  . 

>  8 


tn 


\%  ». 


4+f 


llli 


□    E  5 

I   J> 
<  5 ' 

Q      .0 


iHi 


'■Hi 


.D 

CClj 

T 

u 

r,l 

oi 

□ 

-4 

k 

-^ 

a. 

H 

« 

° 

" 

L'J 

< 

c 

J3 

l_ 

5    u" 

w 

<     re 

i-     >-. 

Jj 

O 

« 

&. 

o 

I 

(C 

1 

o 

2 

5 

s 

i 

2 

airiNi^j  aaj  inooq     :a33d$ 


133^03  ^  lADvanooy 


110 


?    i  I  :         11        [iti 


Ai 


5  S 


o  I 


o  '     \- 


X: 


I! 


i-Eu 


\%    - 


1; 

1 

rrrr 


HH 


r~ 


t4t  tft" 


ttf* 


ff 

Ltlii 


g  °. 

>  ?Z 

<  I  3 

Q  J  5 

t  J> 

<  £  i 
o  .a 


lltt 


ftp 

iiii 
nil 
in 


mi 


•ffr-  -f 


Uli 


:    \ 


;j; 

:  :  ! 

:  :  ;  .' 

~ 

-— 

-4- 

:: 

I!;!! 

~: 

44 

4-  T 

4~:- 

44- 

— 

rj-4- 

— • 

' 

iilL 

o         o  o 


CD  CD 


O  O 


i-J 


dl 


J.a\  ad 


U 

w 
h) 

CQ 
D 
CO 

o 

&H 
Pi 

< 

EC 
U 


I 


133^03  %  lADvanooy 


310N  I  ^    a3(J    INIIOQ       :Q33dS 


Ill 


SLlJ 


rtr 

'-: 

T  *~T~ 

i :  : 

~^ 

i-i- 

-|  - 

!~~: 

---- 

■M- 

~-- 

i ; !  ; 

:~' 

Hff 

'. ! ! ! 

'■':  ij: 

:  L: 

:  : 

ili! 

u 

T 

.£> 

IJ 

H       ^ 

_l 

pi 

n 

W 

•""I 

< 

O 

o 

X) 

t- 

p 

on 

^* 

u. 

co; 

« 

SI 

> 

() 

;'j 

ui    O 

ED 

<T 

m 

(  ) 

c 

X 

3 

5    « 

^ 

<    a 

«_, 

*-     o 

1 

3  * 

CO 

0. 

c 

„. 

* 

a 

> 

a: 

< 

',. 

• 

5 

< 

S 

o 

I 

0 

tn 


o         o 


9|     s|     ^     Ol 

3iriNI^J    ^J    1NI103       :C133dS 


133^03  %  JADvanooy 


112 


\o 


11 


l\ 


x  :  e 

Q    i  3 


;ii 

iii 

::i 

p<;i|: 

: 

iii 

nii  u: 

X  ' 

V 

''! 

iii! 

;;  :  :    ; 

!i!J 

: ;  :  ! 



'iiil  Hi, 

.       .._: 

ii- 
ii.: 
:;■: 

|!  :  : 

:  i :  : 
■  I    : 

.  j  .  : 

i 

jjfj 

.  i :  i    I : :  i 
■  1  !  I    jj    : 

i  i j :  TT i  ■ 

!~ :-- 

i !    ;    ; : : : 

■i-h-t  rfi  i 
i !   :    : !  | : 

SU  Iiii 

\ 

Hi! 

Iii 

iiliiii! 

hi!  nil 

Xs 

!il! 

IT]  nf 

hll  iii 

v. 

'iiii  nn 

i::i    iii! 

:'•'  ;- 

"i"T 

i  -  : 

5 

Iiii 

iljj 

: : : :    :  1 1  j 
! :  :  i    :    I  1 

%  ' 

iii! 

jjji 

iijii!; 

Iiliiii 

-  v. 

0 

njtr 
: :  i  : 
|  i  :  j 

■;.;r. .. 

liij  1,1 
iiii  i   : 

HH--4rr 

Ml  Iiii 

iii;    i :  :  i 

fci 

i  :  :  : 
... . 

ftfi 

< 

Q      r- 
2 

< 

iii! 

i : :  i 

: :  I : 
: :  :  ; 

f 

Mi! 

•V 

i!!j 

ill! 

; 

iii: 

iiTI 

i->: 

\- 

~~ 

„:.. 

5- 

.... 

T-j-f-I 

---—-■ 

* 

■        | 

— 

-ffr 

iii: 

;  :  j  ; 

' '  i  ■ 

—  - 

-i-'~ 

—  -~  - 

.;; 

> 

■  :  .  . 
-  :  : 

j      ' 

:Hp! 

— _U-  .-    < 


r 


W 


i 
PQ 

<D 
U 


BIIINI^1    ^3^    INnO'J       -*  CI 7i  I  |$ 


103^0]    %    lADVcfflODy 


113 


i    3" 

1»  in. 

=n| 

si 

1  •   -  £ 

3?    s| 

\i-  -i  ' c 

:'5    £l_ 

J"       >L.l" 

5U| 

>i 

«      ' 

1  J 

1 1 

'n 

L"! 

■mm  i 


ill! 

iM 

TTT- 

i|:i 

"— 

:  : 

i 

~r 

— - 

TTT 

;  |  :  ; 

:  :  t  ■ 

4~ 

■fM-f- 

fffr 

r=- 

1  :  : 

>_.. 

fpff 

-  -r 

o 

cc 

5 

.~ 

Q 

•: 

<; 

j 

n 

I-. 

,c 

C-) 

in 

^ 

"- 

- 

« 

* 

> 

o 

1 

m 

«3[ 

to 

*" 

i ; 

c 

.-- 

J- 

•' 

> 

< 

ra 

^ 

i- 

£ 

a 

JO 

•% 

o 

-£ 

Lfl 

rr 

"■ 

0 

„. 

« 

I 

-> 

U 

c 

> 

• 

D 

<' 

i 

s 

O  O  O  O  O 


CD  O  O  O  O  O 


I     fl 


M  =M  N  -I  *l  -1  N  1 

3inNI|rt|    U3J    1NH03       :Q33dS 


i33yao3  %   :AovamD\/ 


114 


i 

sTl. 
=1    lE 

fl*  I[ 

}\  ir ] 1 1\ 

i\  u 

;:c 

01  .  J 

J  |    >L  j  | 

1  ] 

[  i            LI 

n      n 

v    .     ';;"■..! 


s      s 

z  2 

O  O 


LJ 

r, 

Xi 

CC 

w. 

t! 

" 

i  i 

c 

o 

Cj 

O 

■- 

'7 

w 

£ 

w. 

1-1 

u 

,       c 

> 

r, 

(,-, 

() 

a 

!n 

? 

C  ; 

c 

z 

5    a: 
< 

1 

0J 

-J 

a    a 

" 

*■    tt 

o 

r 

i 

a: 

> 

s* 

_'' 

•; 

1 

i 

i 

8 

1 

EH 

U 

W 
hi 

CQ 

D 

en 

« 
o 
fa 

EH 

u 


o)         oj         ol  J  cl 

K|       -r|       ,-.|        q       „| 
31I1NIU    83rj    1NI10]       :Q33dS 


o  O  O  O  CD  O 

O  CO  UD  <^f  CXI 


lDsaaoQ  %   :ADVcin33\/ 


115 


z 

r 

]i 

-! — 1  E 

,'\ 

■'i 

Jj 

IJJ 

s    i 

i  ] 

ti 

[  , 

t  ! 

V. 


1 1 


>  * 


i  j| 


mi 


-tf 


Ulj 


1 


f 


ill; 


k  a.\;    "J 


I    !  E 


I  i  i  i 


ill: 


U! 


ill 


I -ill 


W 


w 


11 


CO  UD 


CD  CO 


O  O  O 


jii: 

ijil 

nil 

ffjt 

j  :  j  : 

Ht 

~ 

— 

-— 

i  ■  ;  : 

il!: 

mm 

;  :  i 

:j.ii 

-ffj-f 

- 

— H- 

H-ff 

:  [  . 

,  :  ' 

'.  ii 

' 

;:!: 

£ls 


o         o        o         o 


!33ayo3  %   lADvamoy 


Eh 

u 

w 

CQ 
« 

o 
Pn 

Eh 

K 

< 

u 

x 


I 

CQ 

a) 


giriNiU  a3j  1N1103     :a33ds 


116 


\i   s 

~\    *n » 

in  i  i 

■"if  _ * 

ki  1 

J"  ;Lr 

lUli 

!j £5 

\'  '■ 

LI 

f  i    i 

n 

:  :  ! 

j|: 

;  :  :  . 

.  :1- 

-  - 

:-,: 

? 

:  :  !  . 

j-.- 

i~H 

:  i  j_: 

~r~ 

1  •  ' 

f 

ffff 

c 

- 

;  '  ;  i 

ih: 

■ 

u 

J3 

.        cc 

</3 

"1 

n 

+  » 

n 

n:-1 

^ 

' 

-H 

■  i. 

_ 

Tfe 

in 

- 

—1   • 

a 

L 

-. 

h? 

, 

DO 

.') 

** 

^ 

O  O  O  CD  O  CD  CD 


i33yao3  %   :ADvanoD\/ 


3inNIk|    H3(j    iNOOJ       :U33d$ 


117 


£ 

in. 

S1      1    E 

in  f 

in!  =  * 

c  '' 

i> 

;Li K 

sUj 

>U°  '  ■ 

,? 

L  1 

i  j 

[  ! 

[  1      [1 

:  '      :  :  ;  :    :  :  :  :      :  :  ; 

EZZttZ. 


:a 


q  u 

1* 


Eh 
U 

w 

CQ 

O 
Cm 

Eh 

< 

U 

>H 


I 
!h 


o        o         o         o         o 


o         o 


sj    s| 


O  O  O  O 


I33a^j03  ^   :A3vano3\/ 


BlIINiy    JJ3J    1NH03       :U33dS 


118 


£1.1    I  ]     II     IJ    L 


: 


H 


>  s 
o  i 

tr  i 


V-i 


„._:- 

;:'•!: 

rrrTr 

\\\\ 

T:rr 

\\v. 

:— 

- 

:  :  i  . 

:  i  1  : 

i :  1  : 
: ;  i ; 

:  1  i  i 

!  1 !  j 
•Hi 

:  ;  ;  i 

frff 

ill: 

i! 

:  I  :  : 

■W- 

:n  r 

Mil 
Ijij 

UIj 

-fir: 

; : .'  : 
! ; : ; 

;  :  I  ! 
i  1  i  i 

:.;:  l 

■!;; 

-'-: 

iiii 

:'!  j  j 

!  i  i  1 

:  j  1 1 

:  i  :  i 

ijij 
i 

:  i  :  : 

iii-I- 
i : ; : 

;  :  :  : 

ill: 
f|-)-f 

=  ii- 
:  :  . 

■H! 

■  i  , : 

In. 

Lili. 

t 

T~ 

ffH- 

:  '  .  . 

h- 

:)l 

h  "^ 

-£. 

1  :.' 

n:  :  P "V:."' :: '"  :•: 

i :  i"T~  ~1"T 


i 

en 


■1  i  1 


loaauo'j  2  iAOvamoy 


ainwiw  dad  iNno3  :a33j$ 


119 


J5    i;Jh      >'L 


M 

>  3 
Q  S 
<r   £ 

2  *    \i 

>  * 


:.  mi 
"Hrf  irn 


if  X 


Q    c  ° 


lHHjj.j: 


I"UUi  i! 


; :  i ;  ii-l| 

li ; 


rrt 


fflifn 


Mi 


1 


01 


m 


iii 


^H 


!Vi!: 


1 


r! 


f  :i 

It   *H 
:  i 

4 


■■;; 


in!  in!  i 


•— 

"T- 

H^ 

Tyf j- 

__. 

-- 

-  — 

-— 

4-H 

f-j 

-- 

:H- 

7^ 

j~-j 

— - 

•; 

!   ::  : 

:    : 

hi!  li;;! 

o  o         o 


o        o        o 


O  O  O 


t 

.c 

X 

M 

,„ 

O 

c 

o 

J 

o 

>~ 

^ 

t/ 

C71 

°- 

<* 

1 

■r 

> 

() 

1 

m 

1 

t/J 

c 

•r- 

* 

> 

! 

< 

cc 

<' 

^ 

f 

1-1 

c 

C. 

O 
or 

o 

u 

n 

* 

E 

£ 

o 

i 

% 

^ 

n 

c  cj         oj         c.         o  o 


103^03  %   lADvanooy 


u 

w 

D 
« 

o 

Eh 
« 

K 
U 

>H 


I 

CO 
0 


120 


I     S|    |. 

*r  i 

:["] 

I      .i     i 

£ 

?L_  J 

^L  J 

S     1 

1  ] 

[  i 

1  1 

1      I 

o  = 

>   5 
□  £ 


'\% 


!f\* 


J  3 


:  .  .  . 

■■ 

m 

- 

i'ji: 

: :  t. 

i;h 

" 

i  i 1 ; 

iiii 

..;. 

j  : 

iiii 

.  :  |  ; 

ii!: 

III! 
ill! 

lit! 

,.  .  . 
:  j :: 

:;i: 

i'jil 

!!:! 

i  :  :  ■ 
:  I  ■  ; 

.     : 

~L: 

!i!i 

!lii 

1 1  ; : 
:      : 

:'■'  i 

■ 

i  ii 

;:;: 

:::: 

lj! 

|i|! 

■•1- 

Mi 

!!i: 

::i : 

1 

iiii 

;iii 

"fr: 



Ii! 

!!  • 

II" 

:,l; 

---■ 

.... 

:.:. 

ill! 

I!!: 

;!i: 

:i|l 

:|ll 

ill; 

iiii 

.  rr 

:|l: 

:  ;  :  : 

i:: 

I 

'ii 

;i;: 

ijii 

■ii 

....: 

; 

! 

! : 

•fw 

•"' 

j;> 

^ 

J 

:       I  :     :         :  :     :       : 

iiii:     i  i  i       Iiii     I  :  i  :  ■  i 

ii    _•     __  ■  : 


I 

PQ 

0) 
U 


4  4 


lomhoj  %   :ADvyi)D3\/ 


31HNIW   y3(j    1N003      :a33ds 


121 


-  in  e 

ini 

111  -'1 

S   i 

!  ! 

L'i 

]         1  i 

I    « 

i 


l!     N 

c  I 

uj   - 
>    5 


Q    J  5 

<   S: 
o     o 

k  5  ?X 


!!l 

:  1 : 

in 

"!fj 

•  ' ;  :  . 
!i! 

:  :  : 

|j.j 

!:;; 

]h  : 

i :  j 

•:ij 

ijlj 

III  i 

•  i! 

:  i  i: 

•  :  i  ■ 

i'll 

jlll 

iii 
jf! 

i!ii 
ijii 

•ii! 

iji; 

i.-i  : 

Jin 

!"i 

ii! 

iii! 

:-r 

.... 

"iii 

Mil 

ijii 

1  ;• 

iill 

Jii! 

: :  :  : 

;;  i : 

ill! 

!!ii 

!!ij 

::ii 

... 

... 

— •  - 

Ijii 

.:    : 

ii    i 

■  :  :  ' 

;  '■  '■  : 

iii! 

,::: 

:!: 

; 

ii:' 

-  ::!: 
•j    : 

nil!' 

ji|l 

ii-il 

•  i   ! 

ill! 

!, 

'l!!| 

■: 

ill! 

!    1: 

illi 

;  ;  ;  ; 

ill! 

ijii 

■:    ' 

i    ! 

.  :  i : 

i!ji 

;  i :: 

Hi: 

;  :  :  . 

.... 

;;i: 

iii: 

■ii; 

:  :  . 

' 

ii  j  i 

j  •  j 

iii: 

•:-7 

::;; 

.... 

n!! 

■: 

:::. 

.  ; 

> 

j  ii.: 

T 

i  ;  : 

: 

ii 

7TT~ 

"  r~   . 

Hf 

— 

— 

■-— 

:" 

■L.r 

~- 

:ii; 

— 

ITT 

— - 

— 

►  iii 

:     . 

I: 

> 

I 
ffl 

0) 
Cn 


o         o 


o         o  o         o         o         o         o         o 


O  CO 


xoayyoo  %   :ADv«rm\/ 


ainNi^  yaj  iNnoQ  :a33ds 


122 


A. 


5f  "]  • 


-::::: 

— -rr 

iA  : ■;'  :;;. 

-j-fi-j-j-. 

HH-TrfrrnT-  ■ 

-;;:!  :'ji  - 

A  A — a- 

:  ;ii  ;::    : 

— — r~ 

-- 

-4 — — 

C 

-Q 

>     OS 

< 

uj      0 

o    CC 

<? 

a 

;; 

r 

K 

u 

': 

£ 

> 

a 

Eh 
U 

w 
b 

CQ 

D 
CO 

« 

o 

Eh 
< 

U 


D 

u 
u 

< 

Q 

< 

Q 
W 

W 
Ck 
CO 


I 

0) 

u 


I33db03  g   :A3varmy 


airiNi^1  agj  inoo^     :a33ds 


123 


iril 

s[~|[    =? 

%'     1  '• 

UL_J   < 

J                i     ' 

>  ;      ■     \  6 

M 

°   ; 

UJ     U 

>  5 
Q  £ 


III. 

.ji ! 
Mi: : 


I  Sri 


o   °{ 

>  _ ; 


Q     .0 


u. 


\ 


frrr 

"T~ 

44- 

-~ 

; 

■--.' 

„ 



T+TT 

— 

-- 

— -■ 

:: 

•■' 

.._ 

" 

— 

„;_ 

CD  O  CD  C 


s    s 


CO  UD 


§|     S|     S|      S|     S|      s| 
ainNiy  aSfj  iniioq     :a33d$ 


i33dyo3  ^   ;A'JvanD3\/ 


i 

pq 

<u 

■H 


124 


o  | 

uj  J 

>  B 

Q  £ 


?  . 

il     J1" 

|l 

* 

If 

r 

i 

:j 

3 

, 

1 

i  j 

E  a. 


i   S  e 
m   *3 


Q       .0 

z  :  s 
<  [\ 


•'\b 

|i| 

III 

\\\\ 

:  i:  : 

1 

ii 

•:;! 

H;  i 

if:1 

Iiii 

' 

--— - 

1   " 

i  i 

111! 

1  i  i 

iiii 

•  ■  i : 

iiii 
iih 

i  1 1  i 

: !  :  ! 

:  1  :  : 

! 

iiii 

!iii 

!!{i 

[ill 

r 

:  i  : 

-4- 

1 : 1 1 

HH 

jli! 

|!|i 

[iii 

ill 

;| :  • 

\T 

lil 

ff-j 

4+14 

| :  :  : 

It!! 
[it: 

tttt 

ill: 

ill! 
:  i  i  : 

ill 

1 1  ii 

\. 

i;   ! 

+rrr 

iiii 

ii: 

iiii 

V) 

1! 

I;i 

Ijll 

1 ! !  j 

' 

||| 

'  i  '  : 

Ul        " 

II 

illl 

ff" 

s 

10  ' 

II  i 
fin 

j  r: ; 

'ii: 

a      o. 

i  J 

:!| 

III! 

I  ;  :  : 

• 

;  i~ 

--■- 

< 

l!1 

Ill 

;  ;| 

III! 

z 
< 

1 1 

.III 

!!!: 

hi 

ill: 

tr 

ijj 

ml 
1:1 

Hi: 

v 

1 ;  | ; 

:.: : : 

~ 

.   . 

|!jl 

jlji 

III; 

i 

i 

. 

ii. 

i 

i  I 


CC   W,    JZ 

| 

u 

°f 

- 

3 

r  i  c 

c, 

A 

*-■  a 

C 
c 

H 

9  ' 

1   >- 

j 

.,_ 

^ 

LPs   ■ 

-i  e< 

13 

* 

o  . 

z 

c 

d 

2      Q! 
< 

3 

u    _2 

'3 

a 

o    — 

cc 

o 

I     * 

>  o 

a     > 

'■     D 

5?S 

i  8 

I 

CQ 

0) 
M 
3 


O  O  O  CD  O  O  O 


o  O  O 


O  CD  O 


N  4 


133^^03   ^    :A3VHIIJD\/ 


ainNii^j  aaj  iniioj     :Q33dS 


125 


\ 


2    . 


E   a, 
<    c  I 
19  = 

\; 

UJ 

U       *   £ 

\% 

o  G- 

<       -    3 

I    '  E 

o  *u 

o  r  ° 

CC      3   > 

<     u  i 

a      a 

2-5 

<  z? 

w 

t,    B 

& 

Jl 

HI! 

!:! 
iii 

ill! 

■ 

:  .  . 

:  :  i  : 

jjjj 

j!i! 

hi; 

h  :  : 
h|i 

Jill 

It 

I  Li  : 

iii: 

!!!■ 

:!• 

■  : 

.:!: 

:  :     : 

"j!j! 

ill 
III 

:::; 
\\\\ 

H!i 

■::!■ 
iji! 

iih 

:  :  :  : 

ii'i 

p  P 

ilil 

:::: 

:::: 
iiii 

' 

: :  :  : 

iih 

"T  :~: 

ill 

'-Wii 

III 

•ijj 

iiii 

,  L 

i 

j!|i 

iiii 

T,  i 

ip 

ill: 

. 

..;. 

>lp 

iiii 

li!l 

[!'! 

il!i 

III! 

:::: 
ill: 

:  I  i  ' 

:!: 

:  :  ;  : 

— - 

! ; ;  i 
i!:i 

h 

hi: 

:-• 

1 

:::: 

:  i  :  : 
::!i 

1  ! 

i 

i  : 

i 

iii: 

j!i! 

i| 

Iiii 

j| 

:  i 

! 

l : 
:: 

: :  .  . 
:    : 

:;:: 

ilil 

; ; !  i 

llji 

|!j 

rr 

h 

1  i  : ; 

ilil 

:::: 
hi! 

ilil 

!  1  1  J 

■ : 
i 

|!H 

,'!! 

ii|i 

III: 

::i: 

-- 

:~: 

[hi 

; :  : : 

iji! 

li!l 

iiii 

!!!! 

1 

._:. 

iii; 

:  1  1  : 

< 

: . : : 
:    : 

:  I  :  ■ 

HI; 

:    , 

: 

iffr 

iii-l 

•  •  •  • 

r— 

rfj-r- 

■ffr 

— 

"F~ 

' 

OS 

g 

a 

*-l 

c 

C 

^ 

-J 

s 

(/: 

•~ 

u 

LM 

« 

1 

o 

1 

F, 

m 

r, 

m 

< 

K 

i 

— 

5     ~ 

CO 

< 

o     ^ 

~ 

j- 

-i       c 

■■ 

o     o; 

■j 

cr 

rr 

Ml 

tr 

a 

o 

< 

> 

p 

,p 

i 

8 

I 

CO 
<D 

Cn 


O  CO  kO  <3-  C\J 


3J-HNI W    cJHj    INHOQ       :Q33dS 


126 


ii  l,  in>  in  i  gni 


■V 


\  1 1 


I 


ip! 
frB 
!iJl 

m 


ill! 


rTTT 


U^ 


rr— 


TTTT 


tu 


tH 


ill 


i: 


Ml 


'> 


K 


nr 


o  o         o 


31HNIW    H3J    INflO]       :u33d$ 


-rrfj 

7T  .  . 

'  ■ '  i 

— 

•II. 

-.;: 

--- 

-rr- 

f.  .;  ; 

; .  :  : 

Qi: 

1    1. 

•rfr 

— - 

fl4f 

— 

o         o         o         o 


ija^jyo^  %   iADvanooy 


Eh 
U 

w 
« 

D 

in 

IX 

o 

EH 
« 

w 
u 


D 
U 
U 

< 

Q 

< 

Q 
W 
W 

ft 


I 

PQ 

0 


127 


IP' 


3     \'r 

i     X 


\ 


III] 

|l 

jljj 

;  :  :  : 

iiii 

iii, 

ill! 

1 1  ii 

H 

fil| 

i :  i  i 
jfp 

rrj! 

[ffl 

iii: 

til  i 

i:ili 

:  :  :  ; 

■  :  i  : 

t;  1 
ml 

!  i  ; j 

i!!| 

;  III 

iiii 
iiii 

i  i  [  i 

M 

:i:: 

§ 
1 

j'jl 

iijj 

ri.fi 

jiji 

i  i 
ii 

j 

i 

i  J  ii 

M 

M 

:  !  ;  : 
iii! 

P 

i  ;  :  : 

iiii 

fji 

:  n : 

iii  i 

L;}i 

hi: 

I  > 

[iii 
lili 

lili 

mi 
hi 

i| 

!j 

i 

1 ! 

jiff 

li 

1   j: 
M 

iijl 

i'ji 

Pri 
ii  i  i 

iiii 

: : ;  : 

iill 

: 

iT 
ii 

i 

iii: 
Pi 
illi 

ii;; 

I  '  1 

ii 

II; 

1  1  ii 

i  !  :  : 

iiii 

I 

!|:l 

. 

iiii 

:  i  ; : 
iiii 

:  !  ; 

iiii 

iiii 

! 

1 
III 

Mi! 

II!! 

iii! 

ii  ! 

Iiii 

Hli 
I'll 
i  j  j  i 

Iiii 

iiii 

iiii 

iiii 

;iii 
uij 

lili 

iiii 

ft  ;r 
iiii 

ii: 

iijj 

illi 

Hi 

iii 

Ii;  j 

i  M 

Pi 

III 

III! 

Illi 

ill! 

1  :  :  : 

iii: 

tjji 

iii: 

: :  i  : 

IfH 

lit! 

!|ii 

L 

'iii 

! J  1  ! 
j :  i 

It  j ! 

illj 

!||j 

U 

Iii] 

;  M  1 

1 1 i  i 

!i|! 

*Pi| 

O  O 


i  A  i  i  i   i   H  s| 

3 1  fl  N  I W    d3(J    1NH03       :Q33d$ 


!ui  li  j  I il 

1 1       r  j      n 


— 

Pi 

--.~ 

1  i  :  ; 

iii: 

:  ;  1  : 

;  ;  -  ; 

rP 

i  i  i  j 

iii:! 

• .  i . 

iii; 

i'lr 

£3 

Ul 

d: 

-1 

■^ 

tt 

£ 

< 

^ 

n 

O 

Lh 

« 

I 

^ 

D 

to 

-1 

a. 

u 

, 

I 

(> 

!') 

CD 

1 

ly] 

►" 

q 

- 

5 
< 

a 
O 

c 

o 
OS 

[7 

s 

-, 

^ 

if, 

a. 

> 

O 

D 

> 

a 

< 

< 

CO  >X> 


I 

CQ 
0) 


lOSctidOQ    %    lADVHPDDy 


APPENDIX  C 


DATA  ANALYSES  FOR  THE  FIRST  EIGHT 
DAYS  OF  THE  EXPERIMENT 


129 


Table  C-l 

ANALYSIS  OF  VARIANCE  SUMMARY  TABLE  FOR  AVERAGE  DAILY 
GAIN  SCORES  FOR  THE  FIRST  EIGHT  DAYS  OF  DATA 


Degrees  of      Sum  of      Mean 
Source  Freedom        Squares   Squares 


Between  Groups         2         45.0205   22.5103    8.585* 
Within  Groups  27  70.7957    2.6221 

Total  29         115.8162 


05 
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Table  C-2 

MEANS  AND  STANDARD  DEVIATIONS  FOR  C  GROUP, 

SBC  GROUP,  AND  RSR  GROUP  FOR  AVERAGE  DAILY 

GAIN  SCORES  FOR  THE  FIRST  EIGHT  DAYS  OF  DATA 


Group  Count        Mean  Standard  deviation 

C  10  2.7857               1.6353 

SBC  10  5.7500               1.7728 

RSR  10  3.8643                                      1.4314 

Total  30  4.1333               1.9984 
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QUESTIONNAIRE  GIVEN  TO  C  GROUP 
NAME 

Please  circle  your  answer. 


1.  How  interesting  do  you  think  the  coding  task  is  after 
taking  it  everyday? 

1               2             3  4  5 

Very          Slightly  Slightly  Very 

Interesting    Interesting    Average  Boring  Boring 

2.  Did  you  dislike  not  having  any  type  of  graph  or  paper 
to  see  how  you  did  for  the  day? 

1               2             3  4  5 

Dislike                     Not  Sure  Like 


3.   Do  you  think  you  would  have  done  better  if  you  charted  or 
recorded  your  score  and  saw  your  progress  everyday? 

1  2 

Yes  No 


4.   Did  the  quarters  make  you  want  to  come  each  day? 

1  2 

Yes  No 


5.  What  did  you  like  best  about  the  research  project? 

6.  What  did  you  like  least  about  the  research  project? 
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QUESTIONNAIRE  GIVEN  TO  SBC  GROUP 
NAME 


Please  circle  your  answer. 


1.   How  interesting  do  you  think  the  coding  task  is  after 
taking  it  everyday? 

1  2  3  4  5 

Very  Slightly  Slightly     Very 

Interesting     Interesting     Average      Boring  Boring 


2.  What  do  you  think  helped  you  do  better  on  the  task? 

1.  Charting  score  on  chart. 

2.  Seeing  score  on  white  page 

3.  Seeing  how  many  boxes  you  completed  on  the  task 
before  it  was  collected. 

3.  How  helpful  is  the  chart? 

1  2  3  4  5 

Helpful  Average  Not  Helpful 

4.  How  hard  is  it  to  learn  how  to  use  the  chart? 

1  2  3  4  5 

Hard  Average  Not  Hard 


5.   Do  you  think  that  charting  your  score  and  looking  at  the 
chart  made  you  want  to  improve  your  score  each  day? 

1  2 

Yes  No 


6.   Did  the  quarters  make  you  want  to  come  each  day? 

1  2 

Yes  No 


7.  What  did  you  like  best  about  the  research  project? 

8.  What  did  you  like  least  about  the  research  project? 
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QUESTIONNAIRE  GIVEN  TO  RSR  GROUP 
NAME 

Please  circle  your  answer. 

1.  How  interesting  do  you  think  the  coding  task  is  after 
taking  it  everyday? 

1  2  3  4  5 

Very  Slightly  Slightly     Very 

Interesting     Interesting     Average      Boring     Boring 

2.  What  do  you  think  helped  you  do  better  on  the  task? 

1.  Putting  score  on  Raw  Score  Record  Form. 

2.  Seeing  score  on  white  page. 

3.  Seeing  how  many  boxes  you  completed  on  the  task 
before  we  collected  the  task. 

3.  How  helpful  is  the  Raw  Score  Record  Form? 

1  2  3  4  5 

Helpful  Average  Not  Helpful 

4.  Do  you  think  that  putting  your  score  on  the  Raw  Score 
Record  Sheet  and  looking  at  the  Raw  Score  Record  Sheet 
made  you  want  to  improve  your  score  each  day? 

1  2 

Yes  No 

5.  Did  the  quarters  make  you  want  to  come  each  day? 

1  2 

Yes  No 

6.  What  did  you  like  best  about  the  research  project? 

7.  What  did  you  like  least  about  the  research  project? 
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Table  E-l 

TABULATED  RESULTS  OF  THE  QUESTIONNAIRE 
GIVEN  TO  THE  C  GROUP 


Question 

choices 

Question 

Number 

1 

2 

3         4 

5 

1 

0 

30 

40        20 

10 

2 

40 

10 

50         0 

0 

3 

50 

50 

-- 

-- 

4 

90 

10 

-- 

-- 

Note.   Ten  s 

tudents 

answered 

this 

questionnaire . 

Numbers  indicate  percentage  of  responses  to  each  choice. 
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Table  E-2 

TABULATED  RESULTS  OF  THE  QUESTIONNAIRE 
GIVEN  TO  THE  SBC  GROUP 


Quest 

ion  cho 

a 
ices 

Question 
Number          1 

2 

3 

4 

5 

1 

60 

10 

10 

10 

10 

2 

0 

10 

90 

-- 

-- 

3 

40 

10 

30 

20 

0 

4 

10 

0 

20 

0 

70 

5 

100 

0 

-- 

-- 

-- 

6 

70 

30 

-- 

-- 

— 

Note.   Ten 

students  answered 

th 

is 

questionnaire. 

Numbers  indicate  percentage  of  responses  to  each  choice, 
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Table  E-3 

TABULATED  RESULTS  OF  THE  QUESTIONNAIRE 
GIVEN  TO  THE  RSR  GROUP 


Question  choices 


Question 
Number 


1  50.0     50.0      0.0      0.0      0.0 

2 

3  62.5      0.0     37.5      0.0      0.0 


50 

0 

50 

0 

0.0 

12 

5 

25 

0 

62.5 

62 

5 

0 

0 

37.5 

100. 

0 

0 

0 



87. 

5 

12. 

5 



Note .   Eight  students  answered  this  questionnaire. 
Numbers  indicate  percentage  of  responses  to  each  choice. 
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Table  E-4 


SAMPLE  SUBJECTIVE  RESPONSES  GIVEN  ON  THE 
QUESTIONNAIRE  BY  THE  C,  SBC,  AMD  P.SR  GROUP' 


Questions 


What  did  you  like  best 
about  the  research 
project? 


What  did  you  like  least 
about  the  research 
project? 


CON  Group 


Coding 
Quarters 


1.  It's  a  little  boring 

2.  Nothing 


SBC  Group 


Getting  all  the  re- 
sponses on  the  paper 
Sometimes  doing  better 
than  I  did  yesterday  and 
that  made  me  happy 
Writing  signs 
Coding  task 


It  was  fun 
That  each  day 


I  would 


want  to  get  better 


1.  That  sometimes  I  got 
lower  than  before 

2 .  Quarters 


3.  Not  a  thing 

4 .  That  I  would  never 
finish  the  task 


RSR  Group 


1.  Seeing  how  good  I 
do  it 

2.  The  coding 

3.  Timing  and  scores 

4 .  Everything 

5.  Quarters 


1.  Doing  task  in  a  room 
full  of  people 

2.  Nothing 

3.  Not  getting  quarters 
every  day 
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